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· Wjnriebago Reclamation Landfill· · 

INTRODUCTION 

.Quality.Assurance P.toject Plan 
.' , . .. . . Revisioh: 3 . 
Date:: September 8, 1993 · 

Section: Introd~~tion· · 
Paoe iof.2· · 

. ' ,::,_ ··r •. 

.. ;' 

-· The·Uvited States Envitonrir~ntal Prbtection Age~cy (U;s: EPA) requires tharan· 
ehvironmenial monitoring and measurement efforts mandated qr supported by the 
U.S·. ~PA participate i~ a centrally managed quality assurance (QA) p,rograrn•~ .· .·· 

;,··-

'' ·,I' 

Any paitygener'!-ttilg data u~der this program has the respon~ibility to impleme~t. 
.mini.mum prqcedur!!S to assure that prec'i~ion, accuracy~ .completenes-s, and 
repres·entativeness of its data are.known and documen,ted.· To ~nstire tbe 
responsib,ilityis met uniformly, ea,ch party7must prepareiwritteil QA Project Plan.-

: (QAPj'P) co~ering-eac;h projectit is to pedorm. · . - · 

.This QAPjP prese:nts the:organiz;:ttion, objectives, functional activi-ties, arid . 
. spedficQualhyAssu.ra,nce ·(QA) an.d Quality Control (QC) activities. associated 

wi'th the Remedial Oesign/Reme.dial Action: CRD/RA).for the Wjnnebago 
· ·.ReclaJnatjon LandfilL(WRL) Site. . .· · · · · 
, . , ""; ' ' ' ' I , ·; ·. ' 

· Th,is QAPjP is written to cover the curr~ntly defined ~nd .s~heduled predesign~: 
design, and rem~dial action activities, and describes the specitic protocols.which' . 
will b~ followed for sain'pling, sample handling arid .stor'age; chain-'Of-custody, and 
laboratory and fieldanalysis relative to the detinect activities; . . . 

.·- J. •' 

· The:'WRLis an active landfill':with' approximately 5 to 7· years _of capacity·-.. 
remaining at the present fill rate. The RD/RA actions fequ~red by the Record of : 

o I , l' I , 

[)ecision, Coqsent Decree, and Statement of Work ~onsist of multiple RD/RA 
activities t~~t will·be implemented in a phased approach;. consistent with ongoing
fill and closure.'!-ctiyities at the landtill a,nd'U.S. EPA .. approved R))/RA scqeduies. 
The req~ire'd RD/RA activities have been, gro.uped into three basic components: , 

• ' Groundwater Extra~tion ahd T·re~tment 
· • · Leachate and Landfill Gas Management 
• Fmal Coyer System · · · 

'"' ' ' ' 

'An RD'Work Plan (WI') willbe·prepared fo.r eacb ofth.e above ·RD/RA 
- components and \\fill include a coniporient specific schedule; planned·predesign' · .. 

investig(ltion activities.~. commitments for reports·and'submissions; and other plans-. 
' required to. execute • th~ remedial d~~ign. These coi11 pbnent RD,WPs will· be . 

.... •· supportea by .this comprehensive QAPjP aiJ,d the ge'neral RD/RA Health and 
• ' I I • • 

·.'-

, ,' I 

·'·. ' . 

·, ·. 

. . ~ 

'-;.._' ,1 
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· · \vi~nebago Reclamation Landfif( · Quality As~urance Projec_t Platl · ·· · · Revision: 3 · - .· ·ome: 'September 8, 1993 . · . Section: ·Introduction 
Page2 of2- · 

\. . Safety Plan (HASP),' but may include specific _QAPjP ahd HAS.P requirements n~t 

preseQtlyi_dentifiedin this QAPjP. This QAPjP'aldng with any specific'additions · 

and/or modifications s·pecifieq in. the component RD WPs. w,iU provide the' full_ -. 

doctimen Ultion t9 as-sure the pre-cision., ·accuracy, completeness, -and' _· 

. represen~ativeness bf' data co-llected to support the designs 't~afare kno~ri and . 

. · documented. QAPjP provisions for U.S. EPA required and approved compliam;e . · · · 

. · monit6hng ·will :be referenced to tlii.s QAPjP and modified, as required, in the · 

respective component RDs and QAPjP amendments. · 
.· · · 

.1 

·I 

·I 

:·All QA/QC procedures wjll be- in accordance with applicable· prOfessional _ · 
.. I 

·_,technical standards, u.s.· EPA re'quirements, goye~hment regulations and 

·-guidelines,-: and specific p'roject goals and requirements.: This QAPjP b-as been 
_I 

·prepared by- ~-arzyri Inc.(Warzyn) in accordance with the 'following"U.S. -EPA. . 
· .. 1 

QAPjP guidance ~octiments: 
-,. 

· . -
1 

.. 
. ' 

, I 

I 

.-. ·· .. ' 
• ·• U.S. _EPA, December 1980, Interim OuideliQes .find Spedfic~tions fot- · __ · 

• Preparing Quality As'surance 'Project Plans, QAMS-005/80 · ._. · - - . .. , .--

• u~s .. EPA . .January l989~ Region v Contenf Requirement,s for Quality' 

Assurance-Project PJan . · · "'· · · · · ' · · · ·. · 

.. _. 
,- . . 

', 
• • • • ·, 

• 
: 

-~ 
• • 

' • ' • 
• 

' • • t 
• -

• ', 
• 

• • ' } 

• 

· ,. U.S. EPA, May 1991, Region V Model Superfund Quality Assurance· 

P~oject't'lan,. · · 
· · · 

· 
-·· ' ·" . : 

. ',. 
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. 'PROJECT DESCRiPTION . 

''. 

' . •:'. 

· -lJ SI'r:t·LoCATION AND BACKGROUND INFORMATION 

'. 
The Winnebago Reclamation Landfill Site (WRL Site or Site), aJso known as 

Pager's ~it. lS an ~ctive.solld waste lan'dfilllicensed.by' the 'state of Illinois: The 

W.RL Site is located In ·south ce·ntral Winnebago County in north central·Illi~ois, 

' , approx~matel:Y five miies south of ·the -city of Rockford, in a.predominantly rural· . · .· 

.- .. unirico~porated area. The WRL Site.is comprised of approximately 60 acres·of 

· land in ·the e.ast central p·ortioi1 of SeGtion 36, T43N, R 1 E and the west central 

.. pottiort of Section 31-, .T43N, R2E. The W_RLSite is bounded on the west ~y 

Killbuck <;reek, on the east side by Lindenwood Road. KillbuckCn!ek is a . . 

. ' perennial_stream that flows within 250 ft o(the western ·WR~ boundary and .. I · . 

. merges with the Kishwaukee River-about two mile~ to the north: · · · 

' 
• 

• r ,' • 

• • • "' 

• The Site is located on~a- topographic high be.tween Killbuck Creek and 'unnamed 

... :int¢rmittent streams to the :north arid -south.· Surface topography ofthe· Site 

consists ·primarl'ly Of an area of high relief tes~It1ng ,from' the· landfill :wast~ 

. disposal operations. The. topography surroundi~g the landfill. ar~a isrelatively'tlat · 

.. to gently· rolling. The gtmind surface:ranges from e.levation·790 ft mean sea level · 

· · (MSL) 'on top .of the·liH1dfill to 708 ft ·MSL in the f1oodpJa1_n of Killbuck Creek.·: A 

small leachate collec~ion pond is located .on top of the la~dfill. · · 

' 

' 
,l. 

Land J.ISe araund tl;le WRL Site is a rriix of industriat ~gricuiture, com~ercial am:t 

rural residenthiL· ·East of the WRL Site is the fbrmer :Acme· Solvent Reclaim in i 

. . . - . . - . ' 
. . ' ' -... 

.··.·' 

'. 
' . ,· 

··_, ' .. 

Inc. (Acme Solven~).site, arr industrial waste dispo$al site which op·erated from· . . ' . 

1960 to-1973. ·· · . _ . · · · · 

. - The Acme Solvent site, ~n approximately 20 acre parcel; wasused,for the'dis,posal· . 

. ,':of drummed wastes -into unlined lag.oons and drum stockpiling. The.wastes 

·-dispo-sed of at the Acme Solvent site· ~e generally ·uhdocume_nted, but are kQ.own · 

. to have included solVent still-bottom sludges; nonrecoverable solvents;pruntsi and·· 

.oils. The Illinois Environmental Protection Agency {IEPA) indicates. th~t tour 

. . .. ,, . . ' . . .. , 
' 

' ' I,. 
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. 

. 

lagoons were actively !JSed forth~·d
isposaloL

wastes at the Acme Solvent site, 

. and that.IO~O
OO to 1~,000 drums· may have been p~es{!nt a

tthe"'site when it clos·ect. 

The· Rockford Skeet Club is located across Lindenwood Road to the riol;1heast A 

· septic tank pumping business is located ~o the west. a private hunting club to the . 

. southwest, and a:·limestone quarry to the'east o'f the WRL Site.· There are 

··scattered residences withinl/2 mile of the Site to the north, south, southeast, and·· · 

•. 

., 
. 

. . . 

. 
' 

. 

. 

southwe
st~ 

. ·1~~ PAST DATA-COLLECTION 

ACTIV.ITY/CURRENT StATUS. • 

··A_ Remedial Investi'gation(R{) was previously conductet,i at the WRI>Site .. 

. ·'Additional information conceming Site htstory and background are pres~hte
d in· 

· the RJ Report dated_ Marcfi 1991. · 
· · · 

· 
. ~. ' ' ' 

"1.3 PROJl!:CT OBJECtiVESAND .SCOPE 

• . ,The selected 'femed1al action includes the following majm: elements: . 

. ·' 
. 

. . . ~ . 

' ' . . . 
. ·~ .. ' . 

·' .. 

. • · ·Identification of the extent of grou[l<:iw
~tef contamination . 

. • Gro~ndwa
.ter ·extraction ~d. treatment. system . 

• 'Leacb~te
 n;uinagetnent system . . - . 

· ~ - Landfill gas management system · 

• Final c·over system .. 

•- ¢ontrol. of_ak~
missions

 · · 
·· · ·. . . 

. . . 

• Groundwater, soil gas,.le
~chate; a

ir; and water supply monitoring· 

. ' • Deed and access restrictions -
· · 

· . - · 

. • Alternate w'ate(supply .· 

·' .. · 
. 

. ' 

l.4"SAMPLENETWORK DESIGN ANfrRATIONALE. 

'~ .... 

. . . ' 

The sample 'design ~d rationale· for:samp!e locations will be described tn detail in ' 

the Sampling Plan fotFk~id A
ctivities (SP)'to be develope~

 as a ·part' of ea2h.stage · . . ·.· 

of~e compurient RDs. A general SP is included as Apperidix A of.this .QAPjP to .... 

· .. provid~ 
st8-:ndard procedures for anticipated.sampling activitie~. 

. . · · · 

-

. . 

. . . 
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1.5 P;\RA~IE
TERS TO B.E TESTED AND. FREQUENCY' 

,. · .. , ..... 

. Parameters .to be te~ted. will be listed in tfie component RD Sf> ... Sample. matrices,: . 

. analytical parameters. and Jrequencie.s of sa.mple cO.llec"tion can be found· in · .. 

Table· I-I. A summary .ofsa111ple· volume; ·bottle; preservation, a,!ld pa<;kaging .. 

· .. ,. 

. requfrements is provided in Taple'T-2. Tables will.be moctifie·d. and expanded as . 

. . , .. neededin tn~.cqmpo
nent RD SPs ~nd QAPjP a:mendmerits.to cover'cohi

ponent~ · · '· · 

.specific sample .anaJysis. 

· · · · 
· 

,· r ,' 

: ~ . .' : 

L6.DATA.QUALITY OBJECTIVES 

· Pata Qua.I1ty (}bj~dives (D
QOs) .ate qualitative and quantitati_ve statements which .· 

specify the quality pfthe· d~ta required to suppor~ d
e<;isions:made during the 

·• · RDIRA activities, ·and a~e based on the end uses of the data to be colk~cted. 
As 

·· .. suciL different data uses trtay:require differ~ntle
ve}s.ofda.ta

 ·quality.: There ate 

. ·. five analytical levels ~hich.add
re:ss various data uses and the 'Q.AJQC effort and . 

.. ·method~ required tO achieve the .desin!d·l~ve
l ofqua,lity. These levels ·are: · · 

' l 
• '' . 

• 

' • 
' 

-

• 
-

. ' 
' 

,. '· 

• ~ 

j 

·:-·: 

• · Screening (DQO Levell): This provides the .lowest dataqualitybut the · 

the most- ·rapid ·te·sults.' It is often useci for health .a,nd safety monitoring· at . , 

. the .site,: prelimin'<u.·y comparison to Applicable or Rei~vant and . 

. Appropriate Require!Tiet1ts (ARARs), initial site characteriz
ation~ to locate·. 

'areas -for subsequent an<!: more'accurate.ana.lyses, ·and for engineering_·-

scft!eiling of alternatives (bench-se
al~ tests). ·F~r .. the, Site; diua genedtted· 

un~er DQO Lever i are for' health anq safety mon·i~orin
g .. Health ahd 

Safety. Monitoring ·activities are descr1bed in th~ Site-Specifif Health ·a'nd · 

. Safety Plafi.(HASP) ~nd ·are not cov¢red ~n this QAPjP. . . . . ., 

. • .. Field Analyses (DQO Level i): '(his provides rapid re~ults,and 
better 

. quality than in· Level L This level may include mobile htboratory _ 

· generated data depending onthe ievel ofqua1ity control exercised. ·.for. the. 

· Siie; data-generated under DQQ tevel.4.are-the p~rgeable
 VOCsin. 

··, .l 

· · .. .' groundwater While drilling to de.~rmine 
scr~en placement ... · 

· · , . 

• Engineering (D-Qb Level3 ): This: pro~~des an in~er~ediate
 Ievel·of data .. ··. -

· quality arid 'is used fpr site .cl].arac~eri
za,tion. EngirH~erin'

g amilyses may 

inclpd~ rn
obii~ la,boratory generated dat~ anci analytic a} laboraiory .. 

me~od~ w
ith full quality control documentation, with built,. in QA/QC·, ' 

. '. 
. 

. 
. 

_. 
' 

. 

. ) '\ 

, • ·I· 

r .. 

- ' .. ·,-

.. 

··,. 
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·.·-
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.. · 

.. ihcluding~alibration tun~, surrogate standards, etc., and external QNQC 
·. such as duplicati sanl'ples, field-blanks, ~tc.: Data valiq~ltlOn will ~ot be .. 

· performed. -For th~. site d~lt~ gerietated tinder DQO Le~el 3. ~ue· the g~aifi 
sizeanalysis-forsoils. : . . . . ' . ' .. 

• -- • Confirma'tio~adriQo Level-4): :_This provides the. highest lever of data · ·: 
quality a~d is ·used for purposes ohisk assessment, evalliatiori o( remedial ' 
alten1atives, ·aQ.d Potentially ·Responsible .Party {PRP) determination .. 

- These ani;).lyses require Coniract.Labqratory-F'rogram (CLP) analytical and 
data: validation 'procedures iri accordance with U.S. E~ A recognized' ._. 
protOcol for the site, data generated urider DQO Lever4 are the TCL 

.'. ;. VOCs and SVOCs-,.TAL ~elected metals,·and cyanide· and-the indicator--
·- pararriete·rs for groundwater samples: · - - · · · · 

.''· ·,· . ' .· . . .\ '._· . . 

•- Non:.Standard (DQO Level 5):'.This refers to analyse's by non-standard: 
.. ·._ p}:oioco'ts; for example; wheri, exa'ctin{detectio'n' limits or analysis of an 
· ~nusual chemical compound is required. These analyses often require -
· method development or ad~ptation. The level' of quality controlis usually 
. similar' to DQO_Level 4 data:. ·these analyses require full- CLP ailalytkal -
.and data validation procedures inaccordance.with U.S:-EPArecogniied · 
·protocol.· DQO Level5 d~ta is not antiCipated for the Site·.·· ·. · 

\ I 

. ·I\ summary of da1a.·gene.rating ·activities; intended data uses and associated- bQOs 
iot the Site -are presented !n Table :1-J which will be modified as_ needed-in the •-

- ~omponent RD WP~.and QAPjP amendme,n~.. . · ·- · · 

:\ - .•·. 

. .i.7 PROJECT SCHEDlJLE ' 
1 .. 

\·-· . 

. ~-- :. \ 

·A summary schedule-for RD/RA' activities at the WRL Site' is,presenteo as - , -··
. Flgur.e 3 .of-the Rb~RA Worl< 'Plan~ 'A schedule of activities-speCific to the 
comporientiiD/RAs win be included in the coniponent_R[) Work.Pians ·ancl RDs .. · 
. .... . . . . ' . ,.. ' ·. . . . . . ' . . . : . . .' .. ·. ·'. . ··~·: - ' ' 

' '.· ~ . . ' 
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·, r." 

·.: · PR.OJECT 0RGAN"IZA TION. 

· AN·D :RESPONSI:BILITY . 

-.. At th~ directioq of .the C·lass A Sett'lng Defendant, Winnebago' Reclamation 

' Services., Inc., who 'entere,d into.aConsent Decree withthe u.s. EPA; 'effectiVe· ' 

.. February U,·1993 (lodged)',·Warzynwill serve a.s theSupervising·ContractOr to_ · 

·wRs for irnplem
enta~i9n 

of the RD/RA a<;tivities as·sp(!Cified in the Roo; 

-co'nsent pecree, and Statemen
tof.~ork.

 Warzynis also,iasJ<ed to prepare the Rb 

for the 'groundwater· ·extraction .and 'tteatment:system. J'he various quality 

. ~assuranc
e and managtm).ent responsibilititiS Of ,key project personnei are ·defined. 

·.below: .Re.fer,to.Figure 2-1 ahd.2-2 for.the pr:oject-organizational chaits. The 

organizatjon ~tructure
 and responsible indi'~i<iu

als for thewarious RD/RA 

. activitie~ 
will be specified in the component RD Work Plans. _ . .· . ·. . . 

•.. . 2.1' OVEAALL RESPONSIBILITY' 

·. i1.1. U.S. EPA.Re~ed
ial'l)roje

ct Manager:· , .: 
. . . . . 

The U.S. EPA.. is the lead agency a_nd i~ responsible for providing·ovetsight: of the.· 

· WRL.Si.te RD/RA. The' U.S. EPA Region V Quality.Assurance Manager hasth.e' 

.·responsibility to review and approve the QAPjP:·The u.s .. EPARerrledial Project· 

M~nager 
(RPM)~ is 

Mr. Bernard Schorle. · flis responsibilities encompass ac.ting as 

· ··· · the coordinator of coriurtunications between ·the U.S. EPA and WRS. and .aSsuring 

.·compliance with the Consent' Dec.ree and approv~d plan.ning documents. 
-~ 

'. 
,I' 

2.1.2 u.s. EPA Quality As~urapce
 Manager · · · ·. ' . . . 

The U.S. EPARegion Y Qmtlity Assqravce Ml1riager.has the n!sponsibility tp 

-:.review ancl approye.a
UQu~lity 

Assu~ance
.Ptoject P

lans. 
. _, .. 

2.1.3 IEPA Remedial Project Manager:· . · . . .. 

The_ !EPA Reme(tial Project Manager is Mt~ Fted Nika. 'fhe n;:}>A R~ffie(Jial· 
.. 

· Project MMager will be involved in the-project as agreed between US~ EPA and .. 

··• IEPA,. · · 
. 

. . . 
., 
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' ' 
.. ·. 2.1.4 WRS Pr9ject Cootdin~tot . _ .. .. ..· . . . _ The WRS Proje_ctCoordinator is Mi. Gary M~rzorati. He is respol)sible for _ · < impleme11ting the project, and has the authmity to coh1mit the resources nece.ssa.ry .. · t.o .me~t project objeqives and re·qulrementS. The Project Coordinator· s prim~ry function is to ei}SUre th~ftechilical~ fina~cial, and scheduling objectiyes· are . achieved successfuily. He or his des.ignee will report directly to the U.S. EPA· ·RPM and will provide the.'major'po.int ofcontact and coiltfo1 fo.r matters 'concerning the project. . . ' ' . . . . ' ., . ' . . . . . 

I ·_.J •. 

2.1.5 Warzyn Project Manager . . . . · Warzyn, as the Supervising COntractor to· WRS~ .is. n:isponsible:to WRS'ror the, · · -development: of th·e RD/RA Work Plan arid plann-ing documents (QAI>jP and·_ . --HASP)-for implementing theRO/RAact.i\Jities aithe WR,LSite .. Warzyn haS also . ·_. _been tasked· and is responsible to WRS· for· the. development of _the droundwa:ter .. · Rb \V.ork Plan~ implementation of predesign s'tudies· to(~efine the· e_xtent of · groundwater contamination· at the west end of the WRL, 'arid the prep.aration.of the. RD for the groundwater extracti.on: arid tteatmerit sys'teni. Warzyn WilL also . provide review and o.versightof the prepara,iion- of component RD :Work Pians and designs for the other remedial design components, ·aS required by WRS: The · -. Warzyn Projbct Manager is Mr .. Alan Schmidt;. Tile Warzyn Project Manageds responsible forproyiding support to WRS for· the: ex~cutioii and completion of · assigned work in compliance with requirements, objectives, and quality standards .. · spedfie~ in the Consent Decree, Statement of Work~ and approved· Work. Plans · imd planning documents. in additiort ht1 is responsible i"or technical quality control and o_V.e_rsight of assigned" proje~teJ~merits. ; '- ' ' ' ,_ 

'The.WR·s Project Coordiriat6randWarzY.n Project Manager win: · 
- . ' -. .. 

' ' ' . - . . ' -• Deti•w project objectives and deVelop a detailed wor}( plari schedule · 
·-. _ Establish~rojectpolic'y aqd procedures to_address .the specificne_eds,-~f the·· . . :_~project a.s a whole; as:w~lla.s the objectives ·o~ ea<;_h· task , · · · ·. · · 
• Acql1ire and apply technical and corporate re-soi.uces as needed· to ensure, . perfomiance within _budget and schedule constraints ' . . •' ' 

. ,: 

~-- Orient field leaders ·a~~ suppor~ staff. con_cerning the project's special·· :considerations · -· 
. ' \: . 

.-1 I 

., 
. , 

•. ,.· · . 

-.·-; 
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-o· Monitor arid d'irectthe field . .leaders 
,. '" l •• ·, 

• ··Develop and ~ee~ ongQiilg project and" or task staffing requi~ements~ 
.. · inclu~ing mechanisms to review and evaluate each task proct.uct .... 

_·,' 

• ·:Review ttte work performed on each task to assess hs quality, 
· responsivepes.s,:and timeliness· .. · · · . . . · 

.1.- ,, 

. • Appro~~ all ~xt~rnal reports'(ctetiverables)'b~fon~ th~ir submission to, the·:. 
U'--s EP'AflEPA. · .. · ··· ·.· < ·- -- :· • •• •• • • :. :_: • , : 

•. • • ' . ' • • • • ·.' • • I ' ...• • I :' • ~ • • ' 

. . ~ . . , .' . . : . I . : . ·- . ~ ,( . . . . 

•· Ultirria:tely be responsible for .. the p'repar~tion and quality_ of intefiin a,nd 
.·. ; · ~- 'final reports - . · · · -· . . .. . _ .. 

-: .. ·· 
· .. 

• · Repres~nt d}~ projeCt t~am at me~tings and. Pl.lblic hearings 

/ , · i. i.6 War~y·rt Predeslgn lnvestigati'on Leader . -· , · '. 
Tbe-Warzy·n predesign investigation le~der (PDIL) for :the: groundWater ph~se 6f 

-··the projectis Mr. Alan Schmidt.· He'is responsible for.ihe pre'design investigation . : 
. phase- of the Groundwater RD and for leading and coo,rdina.ting the ·day.., to-day. 

. a.ctivit~es of the ·various r~$o'urce specialists i.mcier his supervision; SP,e<;ifl.c · 
' responsibilities include:_~ · · · · ·.·· · · · . · · 

·' . . . -.~ 

. ' ". 

. .··' 

· • ·. Provisio~ o(day-to:.day coordinatio_n with the Project Managers on_ .. 
.. ·technical_ issues i~ specific areas: of expertise 

.. . . ... · : ; -}. ·~ .... · _ ... :. . - . . . 

• Development and implementation of field-telateq work plans, assurance of 
. ~chedQle compliance;and)idherence'to managemdlt-'developed' study - . 
· ·requirem.ents ' · .·.· .. · · · · · · · _ . . · . 

• Coordination and management .of field activ'ities including sampling, -. ·. 
drilling, and fiel.d staff . . . .. ' . . .. 

• Implementation of QC for technic~l data pr~vide.d by the fie lei- staff · 
including· field ineasu~mept 4·ata .·. . · '. - · · . 

o . Aoherence' t9 wqrkschedules provided by the Pr~j~ct ·Managers . 
;. / 

·. , .. 

-·.' 
I , 

.·. · ... 

. . '! ~ 
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. r.· 
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• -. Review and .appro'._'al of text and graphics tequiredfo~ fi~ld team ~tTorts. -

.·· -.• ·; .:. ~ · Cootd1nation a~d oversight-~f technical efi'orts -of subcont~actors assistirtg 
- the field-team·- · · - · - ~ - · - · · · -· · ·- · · - - ·· · - r - -~ 

.. 
• 1,' I 

• Iden'tificatjort of ptoblerris at the fi-eld team level, di~cussionof resolutions' 
_with the Project Managers, and provision of communication -between teai:n ·. 
'.anq upper management' : ' . . ' . - -· ' -- . . 

_ ·- l>arti¢ipation. in the preparation ofth~ _nnai'report -• · 
') .-, 

· 2~1.7 ·Techriical Staff 
The t(!ch_nical staff' for 'this project-will b¢ drawn ftoni W arzyn ·~ po·ol ;of· .corporate-· . 

:· resour<;es: t'he technical t~~ln staffwiU ~e uti.I~zed to gather and ~nalyze d_ata,.and -
·.-to prepare various task reports and support materials.' All of the designated 
. -te-chnical team staff are experienced professionals who· possess the degree- 0{ 

specialization'~md technical competence required to ·et'fectiveiy arid effiCiently 
perform ~he required ~ork. · . · · . - , .. : - ·· 
'I • ' ' '!'' 

. l .. 

· .. 2.1.8 War:iyn QualityAs5urance Officer-· . . . . . 
-,The.Warzyn QualityAssuran'ce·otficer (QAO) isMr;ban Hall.. th.e QAO.will- · 

.·_ re.inain _independen:t of direct job involvement and day-to,;day operatiqns, and has -
direct a~cess tO corporate executive Staff _as necessary to resol_ve any QA dispute .• -' 

· - He is responsible for :auditing th~implementati,on of the_ QAprogram in _. 
. conformance with. the demands :of specific investigations, w arzyn ;s. poticies, a,Qd 

- 'U:S. EPA ~qul'r~i:nents. Specific-ftptctioris and duties-include: .· _ . 
', • I • ·' ' •• ·'' • ' •' • ( • 

• ·. Pmvide QA audit·on'va.riousphases-ofthe field ope_ra~ons· 
• Review ima approval of QA plans and procedures , 

· · • Provide QAtech~iCal assistance to project staff·. 

·. ~·· 
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2~1.9 Labor~to
ryQu~lityAssu

rance Offlc·e~
'(Warzynand'IE

A). · 
I, 

· ·Duties for the qt.iality'assurance ·officers· for Warzynand lEA inClude the·· 

' following: · -
· · · · 

-

-• .. Oveiyiew laboratory quality assuraMe ..•. 

. • OverView QNQC documentation _ -·. · · 

~ Conduct' detailed da~a review . 

• . Decides laboratory corrective_ action, ·if requir~d ·_ · 

• ·_Technical representation oflabora~o,ry, 
QA proced_ures 

• · f'reparation oflaboratory Standard Operating ·Procedures-

. , • Approval of QAPjP · · -

'( 

·~· 

·2~1 710 L~borato
ry Operati~ns M

anager (Warzyn and lEA), --. _ _ __ _ 

. Dvtie~ fQr-.\V arzyn' s and lEA l<1,b'oratory operations .manager inClude the 

following:.· -
· -

· 
· -

· : • · Coordinate
~ laboratory ana!ysis 

_ ~ · SuperVises in:. house chain.:of-~us
tody 

.·" ~- · Scf).edules sample analyses -

: • Oversees data review -

. ~ ·:Oversees preparation of ·analytical reports.-- -.· _ ._ - . _. _ . . 

. -• Approves finill analytical reportS prior'to:submissiori to one clien~t · 

' 

,. 
·, 

~ 
' . 

. . . ' 

2.2 SPECIALIZED RESPONSIBlLITlES' , 
·'·' 

. 

. 

' -

. ·2.2.1 Moti,itoririg and Sampling_ Operations arid QC . 

' 
. ', ' 

"-

.· '·. 
' 

-•' · Prin~ipai Engineering Firm~ Warzyn, Addison, Illinois 

• · Drilling -: To be determined thr()ugh bidtiing process --

• Field Sampling and-Monit01jr1g :- Watzyn, Addison, Illinois, 

• Quality Control- QAO; Warzyn, Madis-on, Wis.consin. 

2.2.2 Laboratory Analy~is . · . 

• Analysis forTCL VOCs and SVO(:s_py sow' OLMOL-8 as.specifl~d in' ", 

' 
' 

• 

I 

• 
.. 

·." ... , • 
, 

. 
·. 

' 

-.' •, ,1 

'J 

._ '·' 

.. · 
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Tabl~l ,.J will be provided by.: · · 

·.• " · ·. ·, I · , r • _ 
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',· 

.. Ind·u.sidal Environmental Analytical(IEA) · · 
·3000 Weston :P·arkway · .. _ .. · · · · :-,. 

: .. ·Cary;:North'Carolina·27~·13: _ :· 
(800) 444-'9919 . . 

·J •. · 

or any other' approved laboratory. 

-., ·•- Analysis for purge able GC VO~s for _screening purpos~s by m'ethod 
.·. 8olot8o2o as·specifiect in table 1-1 ~iube proyicte_ct by: . 

,• •• '- • • • ', '•,u '- ,' • o' 

· W arzyii Inc~ 

._ OneScienc~ Court.. . .· .. 
University.Research ~ark·. 
Madison, Wisconsin .53711 
(608) 231-4755 •... 

, ·.or ~Y other ~pproyed -Iabo~atory .. · 

·' • Analysis of sam pies for. sel~·cte~ TAL tne't'als· and cyanide by .so\v . 
·. iLM03:0 (or most curren~)· and indicator pararriet~rs.as speCified i_n 
Table 1-J will be provided by: - - · ·.· · . . · 

._ . ' 

War~yn-Inc~ _ 
'.!' 

... ' ' 

One.Scienc¢ Court. 
University Res:earc,hPaik 

· Madisol), Wisconsin, 537,11 . 
- (608) 23i-475s .·. , . '· . _. .. 

· or any ·otherapproved Iab,arat9ry~ . 
' -. . . 

·. '· .. 

,:·.··· 

. . 
The htboratory analysis :for parameters·_ to:be nieasui·ect in ~ther phases of the , 

·.project will be condi1eted by IaJ)_onitories-listed in the component RD WPs or·RD. -
·· •-submit~ls.-... ··: · · · · · · · · · · :· - · · · · , 

2.23 Laboratory Data a~d QC 
2_~2:3. L Laboratory l)ata - · · ' · 

: .. .. ·f .. ·,.· 

• Analytical protocol specified - corresporiding:laboratmy 
. \ 

• Revi~w of ~nalytical protocol·., corresponding laporatbry te'ChniCal staff 
·. -' 

·,·. 

.·.' 

.-' ·.: / 

. · . I · . .' 
- I ' . 

,_. i 

· .. 
< 

. \. 

'I . 

. ·, 

. . . • . . I . 
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• · R~viewof~a·rialyti~al procequre~.- U.S~ EPA, R~gion V, Quality Assurance . 

Section (QAS); Chicago,.illinoi~ · :·. · ·. , 

• Internai ·QNQ.C.: correspondin~ laboratory. QAO . 

. . •. ·. Final data review and validation ~' Cheqlist, Warzyn, M_adi'son, Wisconsin 
' . , I' ·- ' . ',, _,, ... ; ·. . , , . • .'·' 

•. ·Review Qftentcitively -tdentified compounds (TICs) and assessment of.need . 

for. con:firmation - Chemist, W arzyn', Madison, Wisconsin.· · · · · 
' J_ .' - • • • ,. ·,. • • ' • • 

<' 

. 2.2.4 Performance and Syst~mS.AuditS 
. . · 2:~~4· ~ Field Op~ratlons - · . . 

. ' ~ . 

• . lnt{!rnal Audits.- QAO; W aizyn, Addis~n; Illin~is . · · 
... 

• Exter~~lAudits'- will be c'ol1ct,uc~ed by U.S: EPA, l{egion VCRL 

2.2.4.2 Amlly~cal Laboratories - · · 

• Internal Au~its ... corresponding laboratory ·QAO, 

·• · ·E~ieimilAt1dits ~.will be conducted-by U,.s. EPA, Region V, CRL. 
' . ·: ; ' . . ·.. . . 

2.2;4.3 Final·Evidence File -·: , · · 

. • . f"imil Evidenc·e File Audits - QAO; -Warzyn, Actdis~n:. Iilinois 
·•I . , • '. • , • , 

. ··.' 

.· \ , .. 

·. •.· ( ... 
·i .... 
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.··.QuALITY ... }\sstrRAN.cE··OBJE(2TIV-ES 
. ' '... ' ' . . . : 

I, ·FoR.NiEASUREMEl'rr·DATA. . ' .. . ' . 

\ ' . -:: : 

-
. ·, ·.The o~eiall'QA objective' is to de~velop··and'ifuplernent procedures for field •. 

Sil:rtlplihg, .chain-of-custody, laboratory an~lysis, and reporti,qg_ t~at will provide 
results which at.elegally defens1ble.iri a couti-o{law .. $pecific ptoced.ute·fof.' 

. sampling, cha{n-of-custody, lab'oratory.instrl}m~nts calibnition~ laboratory 
. . . r . . . . . . . • ·. . ' . . 

. analysts, reporting of data, intet:~al quality control, audits, preventative ' 
maintenance of fietd eq~ipnient, and ·corrective ~iCtion-are described in. odiei 
sections of this QAPjP. the purpose of this se<:don is to address the specifi_c 

. obJectivesJor .a:·~curacy' preCision, cOJ:npleten,~ss, representativeness, and'' 
> comparal:iiJity.~,~ . . .· . . .. 

'·: 
o· .. . · 

- _, .. 

. . 3.1 LEVEL OF Q.iJALlTY <:;ONTROL EFFORT' 

. Field blank, trip blank; duplicate, and.matrix spike sampleswill be·an'alyzed.to · 
··.·. assess·thequality of. the da~a,resultingJro~ field sampling .. Field anct' trip· blankS 
· con:sisting of deionized water, wilLbe .submitted to the~ analytical laboratories t9 . 
'provid~· the m~ans to assess the quaJity of t~e data-resulting from t~e t'ield 

· sampling_ program,. Field· blank samples are ana~yzed to check for procedural 
contf1mination at t~e site which may cause sample ·contam'ination:' [?upllcate. -
samples are.analyzeg to check for·~amplirtg C~;nd anaJytical ~t!producibili~y. Matrix .. · 
spikes are .an~.lyzed .to check for sampling and anaiytical teptbdu;cibillty: Matdx 
spikes' provide infprmaliori about the effect of the. sample ll}atiix _on the diegestion . 
arid measurement methodology: Matrix spikes ar.e .performed in dup'licat~ (or·· 
.organic artaly~es, and are he~einafter referred to a·s'mattix spike/m~trix spike 
duplicate{MS/MSD) ,s-~mples. M~/MSD sar:n_ples are designa'ted/cdllected- for . 
organic analyses only."· 

,, 
'' ,. ' 

( 

Tl:l~ generallevelofthe-QC eft'ort wilCbe on~ field duplicate aQd one field_ blailk .. ·· 
·for every ten or":fewer investiga_tive .samples. One volatile <?rgal}ic ~ompourfd. ·. 

.. · 

' '. ~ 

r',. 

-.· 
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(Vo'C) trip bhink consisting of deionized, ultra pure water; will be ·included along 
with each shipriieil~·of aqueous VOCsamples. , . · 

' t, 

MS/MSD sample's are n:ot investigative samples. Aquept}S MSt:MSD samples'·. 
must be collebed a,ttdpie the. volume fot.YOCs arid. dduble the volume for · 

· extractabie o~ganies. ·One MSfMSD sample will be collected/des~gnated for evecy .. 
. · 20 or fewer investigative· samples per siupplematrix (Le., groundwater, soil). 1hi· · 
· .. nurriber 'offield 9uplic~te and field blank samples to be coliected for this site are : 
: .listed in Table l~ 1 .. · A revised table will be submitted as·-.each activity occurs in a·. , 
• I QAPjP amendment. . . . . . . 

The' l~veLof i~ooratory. QC effort fot cUI parameters j~ sliinrt1~riz~({ in Triole J-5. . 
··, 1 

... :· 
• • . . I ' 

3.2. ACCURACY, PRECISION; 
. ' AND SENSITiviTY .OF. ANALYSES· ·. 

The fundamental QA objective With respect to accuracy' precision, and sensitivity. 
Of iaboratory: ~nalytical data ·is to achieve t}le. QC acceptance cri teria·,of. the 

· · ·· . analytiCal protoco~s .... · · · · · · · · · · .. '.. . · · 

' J '~ . , 
3~2.1. TCL Volatiles aild Seini-Volatiles /TAL I~organics· . · .. ·. · . 

· Laboratory analysis of TCL VOcs· and SVOCs and T AL·selecte(metals and 
· ... ~<cyanide will follow the.CLP._SOWs (OLMOL8.[or most ctirrent].for TCL .. ' 

· ·or:g~nics, ILM03:0 [or mosrcurrent]for TAL:inorga·nics). The· accuracy; 
pn!cisiqn, and sensitivity requirernen~s are summarized"wlthin the CLP SOWs. 

· ·Refer to Tal:He 3-1, fot the J~~L voCs and s.vocs ·and· the Contract Required· 
QuantitationLimits (CRQLs), and, to Table 3-2 for the TAL selected metals and 
cyanide and the Contmct R~quired Detection Limits (CRDLsr · · 

• • • I • 

3.2.2 Purgeable V.OCs by GC, . .. . . . 
. :The SdP for the Purgeaple \roes is provided in Appendix B 1 imd will follow GC · 
·:Volatiles-Method SOl0/8020.: The accuracy·and precision requirements of.these. 
--analyses are sumrn'arized 'in Table' 3-5 .. The sensitiyity requirements ofthese 

· .a~alyses are ~urrunarized in Table 3-1. · · · 

· 3.2~3. Indica~ors · 

·, .. 

• SOPs for the indicator 'parameters are.provided in Appendix .R The accuracy a~d' ... 
precision req.~irep1ents of these. analyses are sun1maiized in Table -3-5. The . 
sensitivity requi~errients of the~e analyses are SU~}i1ax:ized .in Table 3::.3~ . . . . 

• ' .~ ' • . • '. ' • ' • . • ~ . , • • I. 

.. , ,.-. 

I 
• I 
. i 

' 
I 

' .'' 

- ~ . : 

~. . ' 
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' .. 
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: \' -
· - - 3.2A Field- Measurements·_, -. 

' SOPs for· the field measurements. are provided in Appendix C. The accuracy an-d 
precision) requirements_ of these-analys~s a~e summarized in Table 3-5. The · 

_ ·se-nsi~ivity requirements 'o(thes~ analyses are, surnniadzed iri Table 3-3~. . . -· 
' • , I . ...,·, , I • , ' : , - ' ' , ,·' -• 

. " ,·., 

3.2.5 :Physical CharaCteristics (Grain Size). • _ 
- _. Determination of physical' characteristics wiU follow.the methods referenced in 

·- . , Table 3-'4; the a~curacy arid precision requ!rf!mep.ts-and ~ensitivity n~quirements . -
. .for physical characteristics are summarized in Tables 3-5 anQ. 3.:3. !. ·.: 

· .. ··"/'-

' . . . '. . 

3.3 COMPLETENESS, 
REPRESENTATIVENESS, AND COMPARABILITY _ 
'.·. . I . ' • • • ' 

__ Completeness 'is a inea~ure or .the amou-~t of ~alid dat~ obtained i·roiTl ·a 
: ineasurenienrsystelll compared to the am()unt that was expectedto b~ obtained 

onder normal con-ditions .. it isexpected that the.' participating laboratories will ' 
provide data ~meeti~g QC.'accepUtnce criteria for 95 pe-rcent o'r more for .all-

(, . . .. . - . -

samples tested using the SOPs refe~enced in Section 3.2. Following. completion 
'of the analyticaJ testing'; the percent completen~ss wilt .be cal~ula~ed by' the 

·-· 'fo_llowingequation: · · - - · - ·- · · .. _ ·- · -

'I.: 

,, ' 

Compi~~eness ::,;VaJid Data Obtained x. 100% . ···' 

. . . . I . 

. Total Data Planned 
'-· 

'· 
.Representativeness ·expre~ses the degree to. which data accitratety and precisely 
.represent a ch~r~cteristk of apopulation, p~trameter va~iatio~s at-a sampling __ . 
·. - ' ' .·.. • - ' . ' - -- -, . • . • I -

point, a· process condi_tion;'.or an environri1enta1 condition. Representativeness 1s a 
_qualitatl~e parameter which is· dependent-upon the proper desig~ of the sampling .•.. 
prognim and proper laboratory protocol. The sampling network was des'igne~ to · 
provide data representative of site conditions.- Dudng development' oi thi"s 
net\Vork, c.onsideratiqn was given t.o past site ·activiti(!s, exi's'ting analytical ~~ta.. . 
physical setting and processes, and constraints inh,erent to the:Superfund -program. 
The rationale of the ·sampli-ng network wiil be discussed in detail!n the·SP of the 

.... componentRD Work'Plan~ · . · - · ·. · · 

R~pre·sentativeness wiif be ·satisfied by insuriiJ.g that the SPs are iollowed,-proper 
·. sampling teclmjque's ~are :used,' properaoaly,tical procedures are :followed, c:J_nd ·.· 

., . . . - . . . . . ·. . 
- ~. ' 

... ! 

,·\, 

: ·. '-' 

'\ 

.. '! 

•I! 

., . 

. . . : .:.· 
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Q.ol:diifg times of the samp-les are not ex:ceeded--iri the laboratory . 
. R~presentati~eness ~ill be assessed-by the art~lysis of, field duplicate samples;.-., . : . ~ .. . ' -. : _· ,: /.. . . ·. '. . - ·' " 

-: .: '•. 

'Comparability exptes:Ses the _confidence with which one data set can be c_ompared. 
with another: The exteht to which existing and planri~d analytical data will b.e 

. COfl1parabJe, de'pends on 'the simil~rHy of sampling and analytical metQbds, The ... 
.. procedures used to ·obtain 'the planned analytical data;·. as documented in the .. · -- · 
· QAPjP, are expected ~o ptovide comparable, dati These new analytical data.· 
·.however, n1ay not be dire.ctly comparable to. existing·dilta because _o(differetices 

in procedures and QA obje~tives. · - '.· · · , · · · , - · ' · 
• \ ,, ' i• . •.•• 

•. ' 

'_ .. -
[niad-607-262~1 

. :, ... 
. . ·{ 

,.; , 

·;.· 
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4~1 . SAMPLING PROCEDURES 
· .. ,,- .. 

·' ,· 

·. 4.2. BOTTLE·REQUIREMENTS . ' 
.1· _,1 .. ·. - : •· . 

,•' I' 

> \. . 
. . . . . . ·:. . ·. ~ ~ . , . . ·. ·,. . - . ·. : ' . ' ' '' .. ' . . ) . . . 

The contaminant.:.free sample contai~ers (bottles) .used for analyzing TCL, VOCs . 
. a11d SVOCs, PurgeableGC: Vocs; TAL. selected metals. and cyanide, and. 

.. indicatots parameters-will bepiepared according to the procedures specified in 
· u~s. EPA's Specifications and Guidance for Obtaining Contaminant-Free Sample . 

Containers, April 1990. I't will assure that the.-bottles:use·ct for the sampling 
activity do not con tail) contaminants exceeding,the level specified-in the· 
._at>cive-merttion.ed document. Specifications for the bottles:will 'be verified-by . 
checking the S1Jpplier' s certified s~atement an~ analytical results ·far each bottle 
lot, and will be documented on' a continuing basis. Thi~ data will be maintained in 
th~ projec;:tevi<;lence tlle,'a_nd will b~ available, ifreguired, for EPA review,_ . 

.·In addit~on; the dat~ f~r field b·lanks and' tdp blanks ~ill be monitored for 
·.·.contamiri~Hion; and corrective actions- will be taken a.s soo.ri .as ·a problem ·is 

identified, ThiswiUbe accomplished eith~r·by discontinuin'gili,e use of.a_spe'cifi~ · 
·bo~tle lot, contacting the- bottle s:Upplh~r(s) for retesting a .r~pr~sentati ve bottle 
f~orn .Cl: Suspect. lot~ tesampling the susp~cted samples,. validating:tp.e .data takif1g 

.. into account that the· co_ntamimints·could be. iritrod.uced by: the labdrato.i:y 
· (i.e., commonlab solvent~; San:lple ·handling irtifacts;·etc.) or could be a boitl¢ QC , · :· · .. , ; 

·.·problem, so_ as .to make in e(fucaied det~rinigation.of_ whether the bo~tles .and 
hence th~ data are st.ill usable, etc., wh~cheve~ is:_ appropriate. · . . 

[ma!1-60( -2620f] . ' 

-. \ . 

'.· 

,: ~ J 
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SAMJ>tt cUsToDy· · ANDDOcDMBNTATJoN· 

'·'·, 

. It is [J. S. EPA policy to follow the {:I.S, EPA sanipJe'custOdj, or Cbain"Of-clisl()dy .. ·. · . 

protOcols described ih ''NEtC Policies and Procedurfs", EPA-330/9-78-DDI,Jl., 

. Revised June 1985. Tbis custodyis·;n thre.e P•rts: sample collection, laboratory 

analySis, and final evidence files. FihaJ evidence files, includiiJg' all OriginalS Of 

iaboratoiy !}'ports and purge files; ate mainiained imder docUment Control iria · 

secure.area. . , 

· A SilnlPle or evidence file is uDder Your CUstOdy if rhey:. 
• : Are 1nyour possession ·.: · ' • ·. Are iri your Vie\1', ;!l'te.r beihg in your Jlossession · . . .. 

· • Are in Yout PossessiOn and yOu Place them in a secured location . 

· : · • ' Ate in a designated secure area · · · · · ·· · ·, · · 

' ',' 

' ' 
',• 

' 

. ' s.1 F1ELn.speci.uc cusToDy PRocemiRES 

' ' 

The sample Pilckaging lind sbipnient ProcOd~fes summarii(!dbeJoj,: will insure 

tllat tlle Silnlples \viJJ atrive at the laboratOry with the chain:of.custodyintact. . 

·,_. · , . . 5.1.1. lnJtia.lion ot Chain-of-CustOdyJ!'ield h<JcedrJr.,. 
' · · 

The field ~ampler is personauy respOnsible for the care aild cuStody of the 

.· slinJpi!l$ until theyare ttansfeired ot ptoperJj. dispatched to tlle Jaboi-atory. As 

FEW people as Po.ssi!ile Should haiJdJe l/JO salllples. ·. .· · · . · ... ·.·. · . . . · . · 

' 
. 

•. 

. . 

. . . 
. 

· . .AU bOttleS Will be. lagged Wilh &anlpje numbers and locations. · • · Salllpletags ~re to be coniplet0d fqreach sample uSing wateiprriofirik ·uilless · 

. Prohibited by !Ve•thet i:onilitions. For example, a logbooknotation would expJaii). . · 

' ' i. ·. 

·,, 
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· ·that a p~ncil was ~sed t~ fili' out the sample tag because the ballpoint: pe11 '\vould , 
· .. ·. ·.•·riot func_tion ip.freez1ng weather:,. 

I, 

· 5.1.2 . Field Logbooksffiocumentation · . 
· · FitHd logbooks will provi~.e the means of recording data collecting activities. 

perfot~ed. As such,' entries wilL'be described ·i~.as much de,tail as possible so th;it . , . 
· 'persons, going to the site couid re.,construCt·a particular situation W~th().Ut reliance 

1". •'. 

on memory. · _ · 
' ' 

·,' ' :_·.. _.- . 

Field logbooks will b~ ~ound, field Sl!ryey books or notebooks.·. Logbooks will be' 
. assigned to·field'personnel, but will be stored iii the document control _center 
when riot in•use. Each logbook will be identified by the project-speCific document· · · · 

. ' . ' - . . . '- . \ . ·. .. 
number. 

'' ( \ 

· Th,e_ title page·ofeachlogbook will contain the following: 
• •' ·I .. 

• 

',. 

. . , I 

·. - ·, 

>' 
'c 

Person-to whom the logbook is assigned 
Logbook number· . . . ·'-::-:. 

\.·' -

.. •Project name . . 
• · Project· start date · · 

Project end' date .. ' . . ·_., 

·Entries into the logbook will contain a· variety ofinfo~atiop. 'At the· begiri'ning· of · 
·each entry, the date~ ·Start tirlle; weather, names Of all samp.ling team members. 
present, -level of persQnarprotection b~ing used; and the 'signature of the .person ' ' 
makipg the ~.ntrywill be:entered. The names of visitors to tl1e site, field ·sampling·· .. 
or investigation ,team personnel, ·al)d ,the purpose of their \{isit. will also be. 
·recorded·inthefieldlogbook .. · · · _ ' · · 

_._ .. . -- .. -.. -· ' . 

· Measurem~nts ma'cte. and sam phis collected Will be recorded. :All enrries 'will be·. 
made il1 'ink, and no erasures will be made.' If a~ incorrect en~ry i,s 'made, the' 
information.wilihe·cros~ed O'ut with 'a single strike mark. ~henever a ~ample is' 
'collected; ot a ine~urement is made, a detaileci d~scription of, the lqcation of tp.e 

.. station,, which inclu.des compass and distaJice me,asuretnents,. shall be recorded. · .. · 

The numbe~ of the photographs taken of the station, if any, will also be not~d. 
The-equipment used to n1.ake fl1ea~urernt!nts .will be identified, along with the d.ate·' . ·. ·. 
ofcaiibratiort .. · .. · · ; 

. ·, \ ."'. .,.- •·. 

:. ',. Satnple~ will be collected follo~irig the ·sa~pl~ng procedures· doc~me-~ted i~ the 
.. S:P deyeloped forthatsampling a¢tivity .. The eq~ipment used to collec~ samples 

... . ·-;-

._,· 
; ' 

.-; . 
·,. 

·'·. t 

)··' .· 

.. 

,./ 

. I 

I 
! 
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'will b:e .noted, .along with the ~irh~ oi sampiirtg, s~mpl~· desci{ption~ depth:·at which 
. the sample wasocollected; volume· and ·nllll)ber of CO[lt~iners .. A sample·_ 
identification number -.yill be assigned prior to sample collection .. Field duplicate 
~amples, which_ will receive an entirely sep'arate sample identification number, 
. will be noted under sample description. '' ' ' ' 

. ' . . . . 

·. ·5~1.3 _ Trarisfer' ofCustody and'ShipmenfPtocedu'res.. ·· 1 . . . 

Samples ~te accompan.ied by a properly cOmpl~ted chain-Of-custody forrrt. The.- ' . ·.:. 
sample-~llmbers:.and 19c~ti,ons will be listed onthe chain-of-custody form. ~hen 

. transferring· the po~~ess~,on of samples, the individu(i}s reli[lquishing ~d receiv~ng 
will sign, date, ~nd note ~e lime on ,the record. Thisrecotd documents transfer ·of 

. 'qistbdy of ~h~ ·samples ftom th~ sampler to another person, to a mob_iie lab<?ratow.' ' 
to the pej"ritan.ent laboratory;; or .to/from ~ sect1r~ 'sto~~ge area. _ . · · · · · · · · · ·· 

.. · . samples :will be prope~ly pacic~ged for sh.ip~ent and ctispa~chect to the appropriate 
· laboratory for analysis,, with a sepanitesigned custodyre.cord enclosed in each · 

s~rriple:box or cooler. .Shipping containers ~ill be·lockedand secured with 
.· strapping·~,we and custody sealsfot shipmen.t to thelaboratory-. The preferred· . , . _ 

· .. proC:edur~ inc~udes the use ·ora cus~ody seal
1 
atta~hed to the front right and back 

. left of the cooler. . The custody ·seals are covered with clear plastic tape. The .. 
cooler is strappe4 shut 'witp strapping tape i~ a ieast two locations. 

·,,.· . 

. Whenever samples ~re .split with another source or govefu~enragen~y, a· separate 
sample¢tistody:record is prepared for those sa'mples, andmarkedto indicate.With 
whom the .samples are. being split. The person relinquishing the· sam pies to'· the . 
f£tcility:or agency should reqQestthe representative's signature·acknowledging the.·· 
sample receipt. .If the· ~epresentadve.is unavailable. Or refuses, the person 
relinqpish1ng the saJ;llples s.hould note. this:· in th'e "!eceived ;by" space of the · 
cust()dylorrii. . · · 

· An shipments will be accompanied by the-ch~n~of-custody record identifying the 
contents .. The 9figinal record will accompany the shipment, a'nd,th~ pfnk and 'I 

yellow copies will be retained by the sampler fqr returni_ng·to the sampling office .. 
. . . ·. . . . . ' . . . . -' 

If the :samples ·are serit~by· common cattier, a .blll of lading shouid. be used. ·. 
Recei{Hs of biBs· of lading will be teta'ine.d. as.· part of (he: ,perrrianen t:- · 

. · · dociJmeiltation. If ~ent by mail,. the p·ackage Will· be registered with retum:receipt. 
· ,requested. CornmerciCJ-1 carriers are riotrequited to sign off on the custodyforms 
.a~ -long. as' the· custody forms are .sealed inside the sample cooler; and 'ttie cu~tody. 

' . . ' . . . . ' . . 

i ·. ,_: 

' ' 

.'n 
' 

·, .. 
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. ' . . 

. · -s~als remain intac~: ·The .Person shipping the sample~ should note the 'canie~ naine_ 
~ndairbil_l n,umber on.thechairi-of-custody record: . 
. . . . -'· . - D .. 

·,,.- .• 

· 5~2· LAJ3QRA,T0RY CHAlN~OF-CU,STODY PROCEI)URES .· \.·· 

Lab9ratory custody_pr'?cedl1res for the s~mple· receiving an~log~iri; sample 
storage; tracking d1Jring sample prep'aration and allaiysis; and:stontg(ofdata are 

-described in the individuallaboratorfcustody SOPs provided in Appenqix D. · ·· 
' . . . ' .. ' 

.. .. - ' ~ 

_ ·s.3 FINAL EVIDENCEF'ILe cusToi>v PROCEDURE · 

~ :· \ 

The final evi'dence file fonhe WRL Site will be located. at and. fuaintained' by . 
. Warzy1t The content.o'f the evidence file. ~ill irtClude all releyant records~ reports, •. · 
.·_correspondence' .logs, field-logbooks, laboratory' sample preparati6ri and analysis' 

. logbobks/dOCtlmentation, analytical d·ata p~ckages, pictures, subcontractor. reports, " . 
. ·chain-of~~ustody re~or<Isliorms; data·review repmts, etc.~. The evidence file will·· 

... be under custody of the' file c.tistodi~n in a locked, 'secured area: . . 
•• 1 ' 

. ·. ~ '''. 

I . - . 

' ~ .. 

_, · . 

. ~ . ' -.. 
• I - . 

':-: . , : ... 
.1·.· 

)._ .. 

. ,/ 

. ~ ; 

. ~··, 
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'. 
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CALIBRATION.·PR.OCEDURES· . . .. 

-AND FREQUENC~.·· 

·This section describes procedures for rnail)taining the acc:uracy ofall the;· instruments and measuring .equipment \\;'hich are. used fdr conducting. field tests · an~ laboratory analyses .. Theseinstnim~rits and equipment should- be calibrated-prior to each use or ana scheduled; periodic basis. · · · :. · · · · 

' ·- .. . -6.1 . FIELD INSTRUMENTS!EQUIPM·ENT 

Instruments "'nd equipment used to :gather, gener~te·, or meas~re _:~nvironmental · . . data will be ·calibrated. With S1JffiCient frequency and in SUCh a rrjailner'thar . : accuracy and ~eproducibility of're~\dts are consistent with tne m~o)Jfactl)rer' s specifications. ·-- · · · - · · 

.. Eq-uipment used. during the field sampi1fig will be, examined to certify that iUs in operating condition. :This inc~udes che~king the manufacturer'soperating manual . and ·tbe iQstruc~ions for ~adl.in~tru·ment to determine that all prior equip·ment prol,llems are not oveflocikeq, and all necessary repairs to equipment have been · carried out.- · · · 
' . ' ) . ' .·. . ' . •. . - ', . \ . ... .· .·Calibration procedures and frequencies for m~ld instruments are governed by the· · spedfic field- SOPs provided in Appendix C. ·. ·· · · · · · 

·. \ 

6.2 LABORATORY INSTRUMENTS 

· .Procedures for the calibration oflaboratory ~nstruments must be established and. mait1tairied so that equipment is functioning properly a.nd that data collected are ace~ rate arid reliable. Requireintmts iriclude step~by~.step- calib-ration procedures, ' frequency of re~calibration; equipment maintenance logs, instruinent accuracy' · -. · · criteria, corrective· action· proced,ures and equipment limitations (e.g., working .· raJ:lges); and·are described, in detail, in the.SOPs prov:ided in Appendix :8. 

' . i 
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. ~ . 

·.. , . 
. .. "] ... 

. -'S~mples colle~tedduting field sampling acti_yities will'be analyzed by W.ar~yri.,~ ·-
-. IEAor ~nother ~pproved labor~tory. Ref~r to'Tablel-Lformatrices; rit1m9er of . ·· · 
: sani.p~es, parameters, ·and the labm-atory performing the analysis.· Sarp.plihg, · 

analysis; and d~signated l~boratories .for additiomil "York wiil be _(}escribed i~ the' .... 
componenrRD .documents. . . . . . - ·. . . . . . . . .· • 

•' ' 

' .. ' ··.·· .. 7) CFI;ELD SCREENING ANALYTICAL,PROTOCOLS 
.· ... ~ . ' I ' 

I , ·, · .. : 

. 1;2 LAB<n~,ATORY ANALYSES-. 

Samples· for TAL: selected metals and ~yanid~ an_d a~alyzed by Wa~zy'n will-. 
··follow the SOW ILM03;0 (or most current) .. · - · . 

. · ·Samples.forTCL VOCs ~nd SVOCs a~alyzeq ~by lEA or.~nother -~pproved .· . 
laboratory wili follow the sow OLM01.8 (or most current)... . ''' . 

Samples forin'ctic~tor parameters _analyzed by w_arzyn will follow the SOPs ip 
.,_ ·Appendix B .. · · · · · · .· · .· _· ·.: .· · 

'., 

. Samples for Purgea_ble de VOCs for scre~ningpurposesahalyzed by Warzyri will . -
· , foligwthe SOP in Appendix B f9r.G~ ·volatiles Method 8010/8020; · · · · 

· .. -Refer to Table 7-1 'for·a summary ofanalyt1calmethods for an;uyses. 
. ~ .. . . 

.·: 

i'. 

' . • 'I ·, .'. .) . ,.· 
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,, . · · · Section: 8,. 
· · Page lof2 . 

·, .·INTERNAL .QUAidTY CO~TRO~ CHE,CK 
~ ' ' . ·, '• ' . ' 

,, ' 

. ,. 8.1. FIELD SAMPLE COLLECTION. - '; 

. The assessment of fieldSampl_ing precision and accuracy will be rnade tbrough the. 
coll_ection of{ieJd duplicates and field blanks in atcorda,nce with theprocedtires. ·. -

. described iri the}ieid SPs~·, Refer to Table 1 ~ 1 for a sumn:ia_ry of sample n~mbers' - . 
· : and requited field 'Qt samples for anticipated sampling act,ivities: . 

I ' • • 

o_ : ... 
',.-

8.2- FIELD, MEASUREMENTS 

.. QC procedures for field me(lsurements areltmited where ~pplicable t.o c~ecking 
·the reproduCibility ofthe measufement.S·by obtairtirig multipl~ readings on-a single 
sample or standard_, and. by calibrating .the iristrume~ts. Refer to Table 3-5 for a.· 
sqmmary ofQC requirements . 

. . ' ,_• -

.8.3 LJ\BORATORY ANALYSis···· 

.. · _ The laboratories. used for:the. analysi~ of samples for the RD/RA phas·e·have · 
. . Written QA/QC prograrris wh1c}1_provide rules and guidelines to enSUJ:"e the . 

'reliaQility and vaiidity of work conducted at the laboratory. Conipli'ance·with the · · · 
· QA/QC program is coordinated andmoni~ored by the laboratory QAOs; which are 
independent of' the-operating depa,rtments. Laboratory ·procedures used are·. 
.documented in writing an~ are provided or'ref~renced iri this.QAPjP. lntetnat' 

' ' qua1hy control checks are an integral p~ut of {he. analytic~ll methoas, and;are- ' 
·. discussed' in detail within the analytical procedures. The overall-objectives of the · .. 

· internal qQality control'checks·are to.ver'ify the establis~ed precision, accuracy· 
an,d integrity o( the methO<ioiogy and to support t11e· ,tecilnical, validity of the dati. · 
Where _appropriate; irtternal quality Gorttr.ol-checks .will inclucte'method blanks,· 

.. ··. preparation/re.agen't 'blanks, calibnitiori cbeck samples, laboratqryduplic-at~s, 
matrix spikes and continuing calibration standards. · · · · · · 

.·., . 
. . : . - . , 

.. '-, .. ' 

' .. 
\ .. 

,· ..... 

''· r, 
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The required quality contrqlfrequency and 'performance criteria for the indicator 
·. parameters are-summarized in Table 3-5.. - , - - . . . 

t_he perfcmning lahoqtories will qocu~erit, in eac~ daui packag~ -provided,. thai · 
both initial CJ.nd ongoing'instrument and analytical QCfunctions -have been meL _ 
Sample's-~nalyzed iii nort-conforma'ncf! with the QCcriteria setforth, ~i-ll be' 

. reanalyzed bythe la_bo~atory; It is expected th-~t-suffici~nt sample volume-will be 
c()llected fprreartalysis~ · -·, · · · · - ·. ' 

' ; "·:. . 

_., 

. I_. 

~ ~ ·'. 

~ ' l 

'\ ; 

; '·· ..... 
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.. \ 

. '' 

.·DATA REDUCTION 
- . . . . ' '. 

. . . . 

·.VALIDATIOI'i, AND REPQRTIN G 

< I : 

'·. '-9~1--FIELD M~ASUREMENTSAND SAMPLE COLLECTION 
,· . .., 

. . . Raw data fro in lield -measurements arid sample c611e.ction acti v'ities-wili .be · 
apptop~iately recorded in.the field logbook.· D~ta will be reViewed· to ensur~ 
procedur~s were followed and' QC requirements were met, however, ho foril1ar . 
·data validation eff<xtwill be performed. · If_the ciata are to .be u~ed in the p-roject 
. reports; they will be reduted mit() data summai-y tables.. · · · · · 

,.. 

· . - 9.2 ,'LABORATORY SERVICES . 
. . . . .-. . 

~ - .. ' . . . 

· · 9.2.1 --Data Reductjon . : .. _... _ . _ . . _ . .· . _ _ ! . • • • _ .. 

Each laboratory is-responsible for identification, quantificati9n,,-data reporting, · 
and data delivetables for the analyses performe-d. Data reduction of.p().ram~ters 

· ~ -_ ... · ···will follow t11e requirements set'fo'rth in the c_orresponding SOP .. Deliverabtes 
·inc;lud'e Jull d~ta ·packages containing raw data, _summaries of c().librat~o·n. _-. 
'standards, duplic;ates, spikes,. bl~s. and performa'nceevaiuation samples. . 

. ~, . ~ . . ~ ' - . . . ', ' . 

''; 

Full data packages will.not be .develqped for the Purgeable QC \rot qata since. 
·. these samples ,will 'be usedjrii11arily to _locat~ ·the screened interval· in the wells 

aQd will:reqU:ir~ a 24.,hr tu~naroun~. · · · 

. .. 
. . . . .. 9.2.2 Data Validation · · . ,, . 

. ,Analyticru 4ata will be us~d to determine. extent and ci.elineation of contamination·· ·, 
for engineering purposes .. Tliis datahas.a DQO of L:;evel4 and will require full·. 
dat_a validation. . . . ,, . ' . ' ' . . / ' 

... 

' :._ t_ 

'' 
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I 
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' : TP.e dat~r generated for· purgeaple YOC analysis while dnlling is intended as field .... 
. screening for the zone of high~stVOCcontami~ation in groundwater t'or ·w-e·n · .. ·. 
screen placernent pU.ipOSeS. Thus •. it Will not require. da~a V<tlida~io~. . . . . . . ·. . 

· Refer toTable 1.:.3 for a summary of data generating activities, intended data uses, ·· .. 
· a~d··associated- DQOs for the site. The. tabl~' may. be modified in· .a QAPjP ... 

amendment based Oil: ~omp~:ment RD requirements:'· . . . 

· · 9.2~3 Data Reporting. · · ·.· 
·,Analytical d~ta generated for the site will be computerized in a format- organized .· · 
-to. fa~ilitate data review and''t~valuation .. The coinput~rited ,d~ta· set\.V_ill include · · 

·· ·• Jhe data ,qualifiers provided by the performing laboratory in accordance :·with. the · .· 
. SOPs; as well as qualifiers added. by the data reviewer in_ accordance::with ·the . 

·.sOPs.- · · · · .· · · .· ·. ·. · · · .· · 

:,, . ! .. 

.. The iaboratory-provided qti~Iihers will include su~h items as: 
. •!' '· '· .. ' . . : . :1' ·. ' ,· : 

. ' . ·. _:· ... '. 

• · ·Non-detects 
• Conceiuratiqn below. required detection limit 

. ~- '· 'Estimated -concentration due tq poor QC data ·. . . . . . 
Concentration. ofchemical also found in the la6on1tory. blank 

)'' 

• 
. .· . ·. . l '• . ' ·' 

·, -· 

.· A sum~a~y of 'the analytical data :will be 1ncorpor~ted into 'the cor~esporjding. 
,·report. . . ~. . · · ; : . < . ·. . ... 

: !, 

' \ ; 

·.~ . ' 

,··· .. 
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. . I' ·. PERFORMAN¢EA.Nn 
.. 

. SYSTEM AUDIT$ ·.· 

.. 

.. 'l' 

·. Pe rf~/Jllance. and ~Ystem ~udi ts of both fieJ~ and Ia borat o..;a~tl vi ties Will be 
..... c~ndut:ted to deter:rnine tluu saJnplin $ and analysis are Performed ;n, accordanCe · . 
. WttlJ tbeproced~res e~tabJished in !be QAPjp and the corresponding cOii>poneni 
RDs. The audl!s ot fteld and laboratory activities include two separate 

independent Parts: i~ternaJ and external audits. · . · · . 
. · 

' 

\ ". . 

• •. J •• 

• c·· 

10.1 ·. FIEin AUDits 
.. iO.tllnternaJ Audits · .. . .. . . 

.• '. ltitell!l!l iudits oirield ""tivitles (S.imJ>liflg andmeasureiUe~ts) Wil) be cOnducted . . 
.·bY the War.typ QAo. The purpose ofrhe field audit win be to ev.iJuarf altcf . 
doc~ent adherence to Piocedures described in the QAPjP and the correspondih• · . 

QAPJP add~hdum .. The audit Will include revieW of field activities, SaQ,pJ; · .. 
documen~aiJon, chat.n-:o!-custody fOrms. field lOgbooks; and sampling and. · 

. · de con tamtn at ton · ac[J Vtttes. · FolJ ow-up audits Will ·be con due ted to correct · 
deficiencies, ai!d to document thatQA ptoceduies are maintained thr()u~hout the 

· in>estigat.ion. · · ' · · · ' · · 
10.1,2 ExtOrnaJ Audits · ·· 

. flxiefna1 audits Will fie the fespOn~ibi}ity o(the U.S: EPA, Region V, RPM: 

' . ' ' .' . ' . . . ' . 

. ) .. ·· 
. ' . 

.. I 

'·. 

•'. 
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• .. 1 .· 

· 1-0.2 LABORA_TORYAUI)ITS 
.·. ·' ~ 

... .). - ~ 

· 10.2.:1 InternaiAudits 
.. The purpose'of the internal l~tborator'y' audit is to evaluate' and document 
_ adherente'to analytic~il procedure~ destribedin.this QAPjP. Inte.rmU audits of the 

partkipating.la!Joratories are the respon~ibility·of the individuai laboratory QAO. , 
System audits· will include examination of Iabonitory ~ocll.mentation :on sample .. 

.• receiving, sampie lqg:.in, .sample stonige~ chain-'of-:custody pro.c.edure·,··saiilple 
'. pr~p~ration and analysis; instrument operating records; etc., and :~ill be-performed' 

' , ' ' , ' I , : , , , . ~ , , , ' ' '' • ' . 

, I 

· annua!Jy. Perforinar1ce audits cori'sis~ing of blind QC samples prepared and 
. submitted to the· laboratory .for analysis, will be performed quarterly. Results of 
.·these blmd QC.samples.wi)J be reviewed by tbe laboratory QAO. . 

. . . . . . . '' ' 

· · 10.2.2 External-Audits 
The u.s. EPA, Regia~ V, c_entral Regional Laboratory (CRL) may· audit. 

· ·performing labor;torie~ -and provi'de,.~e·commertct'ations fdr·approvat:of ~he 
laboratory· for the re.ques~ed analyses to'the U.S .. EPA RPM. Th.e audit m.ay- , 
consist of a reView O.f ap.alytical and chain.:of~custody procedures,' evaluation o( · .. , 
perfo'rmance samples, and may also include an on,site aud,it o'f,each participating '' 

. laboratory.· · . . . ' · · · · . _· _ · · · · 

. '.· . 
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...., •' 

ll. 
··.·, . 

. ,PREVENTATIVE MAINTENANCE. 

. 11.1 _FIELD' ~STRU~ENTS!EQUIPMENT _. ·_ 

·Field eq'uipment'used for the project may include: ·thermometers, pH meter,_ 
'' conductivity meier, gas~ tech meter,' electronic wat~r level indiCator; and sampli,ng 

. , I 

. -and filtering equipment. Specific preventative_ maintenance procedures to be· _ 
· . follo~ed for field equipment are:those-recommended by the manufa~turet. · · 

Fieldinstmments will pe checked and calibrated before. they .are transponed to the 
field. These- instruments wilL be checked and calibrated qaily before use~·--

--Ccilibration.checks will be performed CiS. noted in Table3-:S. · · · . . . . . ,. . 

_Criticcil spare parts such as·eie<;trodes~ batteries, and pH probes will be kept on~ 
site tominimizein~tl11meritd<;>wn time. Backup in$tf1:1ments and equipnientwill 

-- - be available t() avoid delays in. the field schedule~·- - -' . . : . .· '· . . .· . ' . ', 

·'' 'Routine preventative mairiten~nce schedules are ~ummarized in Ta.ble .11-1. 
' - ' - . . . ' 

··1 t-2 LABORATO~YINSTRUMENTS 

.·. Preventative-maintenance oflal)orat_ory i_nstruments_ will b~ as directed ·with., . 
mimufactuter; s _specifications, instrument' operating ·procedures, and analytical · 
methods. M~intenance is car_ried out on a regular, scheduled basis, and is 

-._·documented in the instrument service logbook for each-instrument. Emergency 
repair orscheduled manufacturer;s maintenance·is .. provide(i by an on~site 
Jec:hnician' or maintenance c:;ontract with the factory represen~~tives~ -·.' •" 

' ' . I -.. . ' ' • ' ' •• ,, 
. 'Routine pr~venh1tive maintenance sch~dules are-summarized i!l Tabhi ll- t 

• •.- ? 

'._.. 

',, 
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• 

'. 
• 

j • 

. SPECIFic· RouTlNE.PRdcEDU·RES. 

•' 
. 

' 
. 

• 

J ' •• 

' __ U:SED;TO AssE:ss DAtA PREcisioN, .· 
- AccuRACY;· AND CoMPLE1tNE::ss : 

.. . ~ 
-~ . f .. : ' • :. . ,· ' ; 

. .. . ' • 
. . ' ' 

• ~ . . ,. ' '. ·. 

.·. 
,· 12~1 FIELDMEASUREMENTS· , , 

' . . I 

-Field data will b~ assessed.by_the site QAO. The sit~ QAO will review the field 

·· .. 

1 
1 
1 
1 

.j 
. 1 
' 1 
'.··1 

1 
'1 

.·_.1 

1 
. . 1 

'. 1 

1 
'· ·' . ~ '\ 1 

. 1 .. · .. ·.1 

1 
l 

' 1 
' 1 

1 
1 

.· -.1 

1 
1 

· · ~;esults fofcompliance with the established QC ,criteria that are specified ·in the 

·QAPjP and the corresponding QAPjP
1

adde"ndtirri. Accuracy .of field · · .. · 

-measure'ments will be assesse.d using daily: instrument calibnitiori, calibration ., 
. 1 

. check, and bhink data. Precision· will be -assessed on the basi& of reprbducibility 

by taking ~lultiple readings of a single·sample; 'ba'ta completeness~ will be 

. calculated as follows: 

· · 

. 

. 
. . 

- . . 

:completeness~- Valid Data Obtai~ect 'x 100% 
· ·· 'T6t~l Data Planned· 

· 12.2.1 ·Precision . . . ·.· Precision of 1ab:oratory analysis will be .. assessed by comparing_ the ·a~alytiGa·l · 

.. results between MS/MSDfor organic anatysis; and lab9tatory dupli~ate analyse.s. 

... lor inOq~anic and·tndicator analysis. The relative percent difference (RPD)·will be 

Qal<;:~lated for.e~ch pair 0f dupHcate analysis results as follows: ·· · 

.. 
' 

. . . . 
. . . 

. 

- RPD =, IS-~DI, x ,100% · · (S +D)/2 . 
·. ·: . . 

.·.where, S::: fjrst sample value·(original or_MS v~ue) 
. D ~-Secpno ~ample value (duplicate or MSD value) 

'' 

.·.·, 

.· _,·, 

. . ~ ' . 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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12~4~2 Accuracy . . . _ , . . . 
Acci.Ira,cy of laboratory results will be· assesse<Lbased on the· esta,blished·QC · 

.. triieria that are described in Section 3 ofthis QAPjP, usi'ng the analytiCal results 
. ofmethod blanks, matrix spike sai1lples, fieid' blanks, ·and bottle planks.· Tqe · 

.. '·· . 

percent recovery (%R)will becalculaieq as fol.lows: - ., · · -

%R:::: A- B. x 100% 
.· .. c .; . 1,· 

where, A.= . The analy.te concentration determined expedmentally from.the .•. 
' spiked sample. '. . . . 
_The background leveldeter.mined by a separate ·analysis.of t~~ . 

·. uilspiked sample · . · ·: · · ' 
·. j - • 

The am?unt of the spike added' 

B = 

·c.= 

12.2.3 Completeness . .. . . . . . . . . . · · · 
Jhe data completeness of 'l~boratory. analysis results· will b'e ,assessed for 
compliance with. the amount of-data required for decision making. Completeness. 
is ca,lculatedby the following formula; ·. · _ · · · · 

'·· 
Compl~teness =. Valid Data Obtained x 100% 

· - Total D~ta.Planned ·-

.. 12.2.4 Sensitivity . . . . . . . ... _ · · . . .. 
. The a~hievement ofmetho.d detection Hmits depend on instrument sensitivity and 
·matrix effects. It is important .to monitor the instrument:'se·ns1ti~ity't_oei1s'ure the . 
• data qmilitythro-ugh corisiant instrument performance. ·Th~ instrument sensitivity, · 
. Will be mon'itored _through the analysis of me.thod blitnks~ calibhHioh check. 
samples, an.d laboratory control s~ples .. · ·. · · 

- > • - ' 

·' 
r·-: 

';. 
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. . •'· 

.. / _., . .. ·,_. 

·' ' 

· .CoRRECTIVE AcTION · 
' . . .. :.. .. ' 

. . . . ' . . 

.· ·: Corr~ctive aqion~
 -may be .requii:"~d. for two ·classes. of pr()blems_: anaiytical and 

equipment' problems, imd noncompliance ·problems. Analytic~i1 and equipment 

problems ni~y 'occur during sampling and s'ample handling, sample preparation, ' ' 

lai?oratory 'instrumental analysis, and data_ review ... · ' ' ' ' . ' 

·. J. 

· · · F9rnonco'mpliance•problems, a formal corrective action program· will b~ 

de termiQed and. implemented' at the .time' the. P!O b lem IS identified. ' The ·person .: ' 

who identifies the .problem is_r.esponsible fornotifylng the Warzy·n· Project: 

· ··;Manager, who in trim wilLnotify the -EPA RPI\1. If the proi?Iem·is· analytical in· 

.. ·· '· .. nature, information on these·proble~s
 will be .promptly communicated to ,the 

~WarzynProj
ectManager~

 who in~ turn will notify the.RPM_.orEPA Qf\S:: 

··. ·, Implernentation <;>f. corrective action will be confirmed inwriting through the same 
,._,· 

· :·· channels.. . 
· · .. · · 

•·' \ 

Any Il()OCoinpHance:'wJth the established quality control procedures in th~ QAPjP. 

O'r the corresponding QAPjP addendum will be identified an:~ cqrrected in 

.... accordance wit'h 'the QAPjP; The EPA RP.M, or hisdes!gn~e w
iJl issue a 

..:··' 

nori-conforman:ce report for each non-conformance condition; . . ' 

.. ' 
' 

. 
. .. . . 

Correctivy actionswill.be implemented and do.cumenteq in the field ·record book .. 

No s~aff member will-fnitiate.corrective .action withou't prior communication of· 

findings through the p~oper' channels .. If corrective actions are. insqffident, ~ork 

may be stopped by .stop.-work order by the U.S. Ef> A RPM. . 

., .. 

'13.1 SAMPLE COLLEC'IiONJFIELD MEASUREMENT .. ~ ... 

' 
·' 

. 

Techni~al sta,ff'ana. project personnel will be r¢sponsible for. reportingall . · 

suspected technfcal ot .QA non-"confotmances ·or suspected defitie,ncies of any . · 

.. activity o~Jssued document b.y reporting :the situati'on to the W~u'zynQAO ot his. · 

~·designee. This manager;·inconstiltation"with the Warzyn Project M;anager, will' 

-' be responsible for assessing .the suspected problems and making a 'deCision based< 

. ' .. .. . 
' . . . ' 

. ' 
. ' .. . . . . ·: ' 

'I·. 

~ .. : 

. . 'r _., 

', .. 

.. ·' 

·." .'. 

··, 

, I 

..• 1 

: .'1 

. I 

, .· I 

.. '·I 

. . I 

' • J 

. I 
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on ·the potential for the situation toimpactth_e qi.iality ofthe data. If it is · 
·determined that the situation wartants a reportable non-conformance requiring 

···corrective actiqn, then .. a non-conformance reporrwill be· initiated bythe·manager. :- . ·. · 
.· . - ' .. - . . . 

The manager: will be respons-ible for ensurin-g .that corrective action for ... 
non-con~ormances· are initiated by: .·· 

•, ·_. Evaluating all repmted non-conformances 

• I : Controlling· additional'w.o,rk on non.,conforming items .· 

· · · • ·. Determ~ning d'isp0sition or action to be t~en .. _ 
.. • 

• · Maintaining a log of non:conformances . . ' . . 

o · . ·. Reviewing. nori.,conformance rep9rts and corrective actions. taken " 

' 0 Ens tiring non-conformance reports are· inCluded in the final site 
· . documentation in the project· files · · 

. . . . . . 

·If -~ppropriate, ·theWarzyn,Project Manager. :Will dete~~ine that; no;.additional .· · .· 
work.thatis dep·~ndent O'n the non~conforrrting actiyity,js perfotmed:.until the. 

··. corfective actions ate completed.· ,· · - ·· · · · · .· .. -. 

. CorreCtive action for'field measurements·may . .indude: . . . . 
;--' 

• · . Repeat -the measurement to check the error . 
. . ' 

•. .Check for alLproper adjustments for am-bient c_onditions such as. 
· temperature 

· .. o •.. ·check the batteries 
.\ 

., _: . ' .• · 

Re'-calibration· .... 
'.:.·· 

• Check the ·calibration 

· • · Replace th_e i~strume_nt or. measumn1ent devices .. 

. • .Stop work (if necessary} . ·. · . 
. ; 

,· :! ,. 

. ... 

'. '· 

1·.-..-

· .. ·' 

: .··. 

:-:I' 
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. The Wariyn Pre design .. Investigation . .Leader, oi- his desig_nee, is responsible tor ail_·. 
· site ~ctivities.' In this role, the. W~rzynPDIL, adim:es is i-equfredto· adjust the site 

.. prograins to aGGOmmodate the site-specific needs .. When ltrbecorhes necessary to .. 
.·.,' inodify a pmgram, the Warzyri PDIL notifies 'the Warzyri Project Mfimiger ofthe 

·. anticipated change aild implements the ne_c¢ssary changes after obtaining .the 1 . 

. approv,al of the Project Manager; ,The changy in the- program will be .documer1ted · 
· and signe_d by th~ appropriate perso·nneL . · · - . : _ . '. · -. -· · : -·_ 

. , ' . . . . '. . . . . 

. ·,.The Warzyn PDIL Lea~¢rto'r the site is·respo_nslble for the 'controlling, tracking, 
~· . and impl~merttation of the identifiydch.anges. ·R!!ports on· all changes will be 

di~tributed to all affected parties,i;ntluding the· u.s. EPA RPM, the-Warzyn · 
.Project. Manager, and the WRS Project Coordina~or. , · · · 

. '. ' 

·.·_ ·. '13.2 LAB,ORATORYANALYSIS .. 

. Co~ective actions are re~Iuired wh~·n.ah out-:.of-coritrol·event or potentialout-~f
confrol event is 'rioted. Tile investigative action taken is depe_ndent on the analysis_ 
and the-event Laboratory personnel are ·alerted that correc1tive actions may be . 

. 
' necessary if:'-· . . . . . i ' • . . . • • . 

. i 

•' . QCdat_a are o'utside the·warn1~g.pr acceptable wi~dows for precisi~m 
and accuracy . . . . . - . . . . 

• ' 't 

· · • Blanks contain target analytes above acceptable .levels· 

0 . Undesinible trends are de,tected ih spike rec'o.ve~ies or R:PD between 
duplicates ' · · . · - · · · · · . · 

• There are- unusu-al changes ih ~etection limits -

-.•. -Deficienc-ies are_de~ected by._the·QA De.partment·d~ring inte-rtral or 
. ·. e'xiemal,audits 'or from i:he results-at performance evaJuation samples 

.. Inquir~es concerning data quality are received_: -
\ ,, · . 

. ·., .. 

. Co-rrective action procedures_are often handled at the bench ievel,, by the analyst 
. who reviews the sample ptepanition procedure for· possible efrors ~nd checks the 

-.- in~trun:1ent calibration,. spike and calibnition mixes, instrument sensitivity, etc. If 
' • • • • ' "' • • . : • ' ·-' • • . f· ' . . ' : • . • . . ~ ' • • 

.·,·. 

I 

! 
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' the problem persi~ts, or cannot be identified, the matter is referted.to"the _
laboratory supervisor, manager, or QAO for further -investigatiort One~ resolved, 

, full docUmentation of the- cor-rective action procedure 'is filed with the_ QA 
Dep.artmen~ . - · · · · · --

:: .· 
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QUALITY A~S.URANCE~EPORTS 
. . : TQ MANAGEMENT .. 

. ReportS' will be subnlitted to the u.s~ EPA as descd.bed in 'the RD/RA 'work PlaQ . ·' .·· 

· .. arid component RD Work Plans for the WRL Sife. Analytical data will be 

.· . SUb!llitte~. as a part of the approp'riate reportS.. 
- . . 

. SGW/cnh/AJS . [m;id-607~262()pf . . 100097211157 . 

.. '· ' 

• .' 1·, 
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.··- . :· 

-) 

Sample<ll .· 
Matrix 

_,· 

'.' 

No._or· 
_Samples_. 

c Gr~tiridwater Extraction ami Treatment. 

Groundwater. Phase_ I 

,Groundwater Phase II . 
Sampling 
while drilliilg 

· Geotechnical Sampling 

Monitoring well: 
sampling 

Ground~ater Phase III ·. 
.. 

lEA 
· . Wariyn, 

- Warzyn 

.. 
·• 

wariro 

lEA 
_Warzyn· 

lEA 
warzrn· 

.19. 
19 

6 

4 

9 
9 

g; 
g· 

•. -_Gas/Leachate Extraction_and Treatment 

Activity - ·. mo·- · nm -. 

F.inal Cover System _ 
• .s· ;. . 

Activity TBD TBD. 

. '; 

. !' '·, 

· ·- · Pag~ i of2~ 
. TABLE 1-1 

·, Sample Typ~ and Estimated Sample-Numbers 
· Winnebago ReclaJ11.a~ionLandfill Site RI>~·. ·· 

Field · ._ Field<3>. 
. Duplicates · -· -~-

2· 
2' 

,1 
1 

c 
1 

·TBD" 

TBD-~ 

: 2 
:2. 

---
:L 
r 

t 
1 .. 

-TBD 

TBD 

.... 

.'• 

Total No. · · Tesl<5·6> 
MS/Msn<4> Sainpies · Parameters 

i .. 
1-

1 
1 

1 
1 

TBD 

.23 
23 

6 

4 

11 
It 

9, 
9 

TBD 

TBD_ 

TCL: VOCs, SVOCs · 
TAL Selected Metals 
and ·cyanfde 
IndicatQrs 

i>Qrgeable GC VOCs 

Grain size 

Tc;L VOCs, SVOCs 
TAL Selected Metals 
and Cyanide 

· . Indicatots · 

.. · .. TCL _VoCs;· SVQCs 
. TAL Selected Metals· 

·. ·_ .. and Cyanide 
· · Indicators ' 

TBD. 

0 

·TBD 

. . -

... ·Field. 

Parameters . 

pH, Conductivity 
Te_mperature . · 

. . 

_ pH, Conductivity · 
· Tem)>eratilre · 

pH, Conductivity, 
'Temperature · 

TBD 

TBD 

.-
--1 



-~- .. 

. ,. 

· .... : 

TABLEt-1 

F06motes: 

(1) · Samples will be con~ideredlow concentration, and wili,be paclGJged and sbipped.ace()rdingly . 
. . . . ~ 

:_ (2) Wanyn Analytical LabOratory 
·· · One Science Court ·-

_University Research Park _ • . 
. Madison; WI 53711 ' 

Industrial Environmental 
Analytical (lEA) -
3000 Weston Parkway-

·._ cary.-Nc· 2751'3 

TBD ·= To be determined. 
in_a future component -

- wp .. 

· Page2 _o(2 

. -

' (3) -A trip blank for V9C analysis will be inc)uded with each cooler shipped for aqueous groundwater sam pi~. Trip blanks are notinduded in tl)e 1ot3I OUIIJ-ber 

1 - of samples. 
- . 

(~) Extra Volume Requir~ment: Extra volume is required for the MS/MSD quality_control requirement(triple volume-for VOCs double lite volume for- -

SVOCs). :Inorganics imd general water quaiitY indic;Itor parameters require:duplicate and spike anaiyses, however, do not require additional sample volume 

, to me~ttiu~ specified QC~ :-MSJ'¥SD ~am pies are not includ~ in the total number of samples. - - . - . 
.. .· ·.. . . . . ·.. ·. . 

(5) -Refer to Tab~es 3-l, 3~2. and. 3~ 3 for the TCL Voes a~d SVOCs, Purgeable GC VQCs. T Ai. Selected Metals and-Cyarii~. and Indicators ~arameter lis~ 
and required deteCtion limits, respectively; - · - - - - . - -- - - · -

(6)- Groundwater samples for merats ~d IDS _anaJysis will be fitM fiitered thr~ugb a 0.45 micron filter prior ro the addition of preservatives, (if any). -
' .. - . ' . - . . ' ' . . . . . . 

SGWicah!AJS 
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-•TABLE 1-2-

· .... Sampie QuantitieS, Containers, PreServatives ait(J: Packaging Requirements 
· · • < · Winnebago Reclamation Landfill Site RDIRA- . · · 

' -':. 

AnalysisU) -· Bottle~ and Jars---_-._ 

GROUNDWATER EXTRACflON AND TREATMENT 

Low Concentration (Organies) · · 

- · Grduridwater _ 
. TCL Volatiles and 

·. · . Purgeable·G~ VOCs-
. Four'40-mL volatile · -
organic analysis . -· 

-_ (VOA) vial: : ... 

Techilical 
Preservation . . - Holding Time(~) Volume of Samples .. '· Shipping 

. 1:1 HCL 
· . (2 drops/viali · 

· · · Iced to 4°C. · 

14_days from 
. sampling date 

- Fill completely -· 
_ no headspace . 

Shipped daily 
, ·_ by ovef1light 

carrier 

'fCL SVOCs·· Two l•liter amber gl~s . Iced to 4°C .. 5 days until . 
extraction, 40' 

-days .from_ 
sampling date 

Fill to shoUlder - . 
· of bottle · · · 

. ~hipPed daily 

_-Low Concentration (litorganics), 

_ Groundwater 
TAL Metals 

' \-

.. One l-liter·high 
.density polyethy.lene 

-bottle . 

One !-liter high 
~ns-ity p_olyethylene 
_boitle - -· 

Water Q~ality Indic~tor Par~nieters ·_ .. 

Groundwater - • -. 
-TOC,.COD, Aniinbnia-N 
Nitrate + Nitrite 

- '· 
DOD5 -

One 1-liter · 
· ~ densitypolyethylene 

-bottle_ · 

-011e' 1 ~liter high: _ · 
density polyethylene 
botiie · 

Fieldfilter . 180 days from - Fill to shoulder 
- . through 0.45 urn sampling (26 days -. of bottle ' ' 

·filter. HN03 to _ froni sampling _ 
· · 'pH<2~ Iced to 4°C. · 'ror mercury)· 

NaOH topH>12. 
·'Ice<J to 4°C 

-. H2S04 t0 pH~2: 
ked to 4°C. 

14 days_ from· 
Salnpling date 

28 days. 

48--hotirs :- ·· 

Fill to shoulder. . . -
of bottle 

- . Fill to sho~lder · 
ofbottle. 

Fill to shoulder· 
of bottle 

-. '.· 

-Shipped daily 
by overnight 
carrier. 

Shipped daily 
~ by overnight 

carrier.· 
.... ': 

Shipped daily · 
by ~vemlght 
carrier -· . -. 

.Shipped daily 
by over.nigbt 
carrier· 

-Page 1 of2 

Normal Packagi~g<3) · 

., ' 

Vermiculite 

Vermiculite 

Veirniculite 

- VermiCulite 

_. ·, 

Venniculite 

VermiCulite. 



TAB~El-2 

Technical 
Analysis<1>:. . Bottles and· Jars· · Preservation . · Holding Time<;z>. -Volume of Samples • •· Shipping 

. ; . . ' -

· · Alkalini~y. Chloride, 
Sulfate, and TSS- ._. 

One 1-liter high _ - ked to'4°C · 28 days (14 ruiys - . Fiil to shoulder ·. 
· .. density polyethylene 

··bottle . 
alkalinity) . ofbottle 

'TDS One 500~mL high 
derisity polyethylene 

_ bottle . 

. GAS LEACHATE EXTRACTION AND·TREATMENT: 

TBD-- .. -. ·.-

._FINAL COVER-SYSTEM 
- . ' 

· Physical Analysis _ 

TBD 

Footnotes: · 

· 'Held filter 7 days 
through 0.45 urn. 

- ... ~ . 

Iced to' 4°C 
"· 

~o) The analy~is for futu~~ phases will be described in the oorrespon_ding component RD WP. ' 
(2) . Technical hold times begin on ~e date sampled~ · · _ . ._ . 
(3) • The packing~ material sh~uld completely cushi_on the s_amQie bottles - bottom, side,s and top.'' 

-'· 

SGW/i:ah/MS
[mad-407-lOSbJ 

' 10009721/157 

.·' 

Fill, to shoulder 
of bottle. 

l 

I .. 

. Shipped dally 
·_· __ ·. by overnight~ 

· carrie_r . ' 

Shipped daily 
·. by overnight · 

·; carrier 

.,, 

· __ No~mal Packagin¢3> 

VermiCulite 

·Vermiculite' 

·, ~. . 
/' 



~ .· """· 

TABLE 1-3· 
- .Page 1: oft 

· Activity • 

SoiiS~pling 

· ·Summary ~t Data Ge~erating Activities and Associated Q~ality Obj~ctives. 
· Winnebago Reclamation ~andfill Site RD/RA · · 

. Description 

_ ,Sample· arid analyze _ 
'groundwaterfrom selected 
wells<i~ 2 ro~nds ,' ' 

Groundwater sampling . 
collected while drilling _ 

_ Sample a~danalyze ·soils. 
while drilling . 

·_,. 

.. • . 

Intended Data Usages· 

-Exterit and delineation, 
of the coittamination' ori 
site for engineerfug purprises · 

. '~ ' 

''· 

Locate the screened intervals 
, in the wells wiih 24-hr sample . 

tllniarourid · · · -, 

Parameters<3> 

TCL VOCs, SVOCs 
TAL Metals and -Cyanide 
IndiCators · 

Purgeable GC VOCs 
' ' 

...... ·, .··( 

Physic_al characteristics of soil- Grain size .. 

Data Quality -

-· Objective 

Levd4 
' ' 

Level4 
Leyel4 

Level2 

-· Level3 

, Gas/Lt:achate EXtraction and Treatment 

Final Cover Syst¢m -

TBD-
. -. \ 

. - .. ' 

.. Footnotes:· 

_ ·(1)- Groundwate'{ samples are to he filtered for dissolved TAL Me~ls analysis' a)ld TDS; . 

. ·. .· ... 

- Anticipated No. of . 

.ln~es~gative · 

Samples 

. 6. 

4. 

. . r.'·:· 

(2) · -TBD =T() be-detenilined in a future COIJlponent.RD WP. _, _ · . . . . . . 

(3) . Refer to T~bles· 3~ l, 3-2; and 3-3 for the TCLVOCs, TAL Metals, and Indicators parameters-lists and r~uired detection 'limits, respectively. . 

SGW/c.aJJ/AJS . 
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TABLE3·1 
Page 1 of2 _ 

. - . Target Compound List(T.CL), 
. . _ __ __ · _ . . Purgeab,le GC VOCs; ._ _ . 
· and·Contrad:Required'Quantitation Lhilits (CRQLs) 

' -. ~ . . ' . . . . ~· . 

',• .·• I 

., . : 

.. Compound 

, Volatiles ~-

.- l. -· Chlqrop1~thane 
· ·2. · Brom:omethaile 
. 3. . Vinyl chlorl<le .-' -
· 4. · . Chloroetharie · 

5. . . Methylene chloride 
. ·.. . .. 

6. Acetone _ -- -· · 
7. · Carbon disulfide , 
8. l,l~Dichloroethene 

. 9. ·· 1.l~Dichloroeth~e · . . 
10. 1,2-Dichtoroetherie-(total) ·• 

:'11. · Chlorofomi . .. 
12. · 1,2-Dichloroethane' . 
13. : 2-B~tanone ~IQ 

14. 1. l, 1 ~Trichloroethane 
15. , Carbon tetrachioride 
16. -Brom6dicliloromethane 
17. . 1,2-Dichtorop~opane · 
18. · -'cis-1,3-DichloroJ>rope_ne 

. 19. Tri~hlorbethe~e . ·, -_' 
20.. Dibromochloromethane 
21. 1,1,2~Trichl~roe~e -· 
22; · Benzene . · 
23. · trans-1,3~Diclil~opropene 

24. ·Bromoform 
·_ ·. 25. 4~Methyl-2-peittanone (MIBK),. 

26. 2-Hexanone · · .· 
· · 27 ;- · Tetni~hloroethene 

- ,1_ 

CRQLs: 

Groundwater (ug/L) 
Purgeable GC vocs<2> 

·Groundwater (ugi_L) 

. 1Q· 

H) 

' 10 
.10-' 

' .·.. 10 

1()' 
. ·10 

10 
10 
10 

10 
10 
10 .. · 

·-: 

: I ,10 
10 

. l(j ' ' 
10 

. }0, 

10';
iO 
10 .. 
10 ,·· 

10 

10 
10 
io 
10: 

. ' 

.. ' 2-
'l 
1 
2 
3 

' 1 

. 1 

' 1 
' 1 

' 1 

1 

' I -~ 

'- . 

(",' 

'·,.: ·-_ 

··~- ' 

. :- r' 

-,-
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Page2of2 ·· 

.. Comeoun~ _ 

Vob\tiles 

. 28. Toluene . 

·29. · l,1,2,2~Tetrilchlo~o
etbane · 

30~ Cb~orobeiliene 
· · 

· 3 L Ethylbenzene. . 

32. ;: Styrene . . 

~3 .. Xylenes (total) -.. ··_. 

. 34. Cis 1,2-Dicbloroetbene .·. 

3'5.'. trans 1,2-Dicbloroethene 

36,. 1.~-Dil~.rpnioetbaDe · · . 

37. 1,2-Dibromo-3-cbloropropane 

38. 1,3-Dicblorobeniene' . · 

39. 1,4-J?ichloro~nz
ene. 

40. · 1,2-Qichlqrobenzetie . 

.41. Bromo chloromethane 

Semi~Yom'tiles. . . 

1. bis{2ethylhexyl)i>h~
auue 

Foomotes: . 

,TABLE 3·1·· 
.... ·, 

CRQLs_ 

.... TCL VOCslt) 

Groundwater (ug.tL) 

,10' 
10· 

.'· . 

' 10 ' ' 
·10 
10 

•' .. 

-. 

. Purgable GC VOCs(2) · . • 

.~roundwater {u
g/L) 

· ... 

1 
1' 
l· 
1 

' . 1 

3 
l, 

' ., 1 - . 

1 . 

'3 
' 1 

·_·_.'I. 
L 
1 . 

. ·'·: 

. (1) - TCL VOCs.and SVOCs by sow OLM.01,.8 (or most current) 

(2) Pu,t"geable VOCsby. method fOlWd in Appendix B 1 : . . . · 

SGW/cah/NS 
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Pa~e of 1 ·.·· 

·', .,._J •'' 

·. Ta(get Amilyte List('fAL) for Selected Metals and Cyanide in Ground,v;~.ter 

. 
. 

' 
. 

. 
. '\ 

. 

. .. , . 

.. 
Analyte-

.. . L · Arsenic · . ~. Barium . 

3. Cadmium : . 4. Calq'um. : . 
. . . 5~ Cobalt' . · .. · · · .6. Iton 

. . . 7. .· M,:agnesiilm . s~ Manganese.· 

Qo. • . 

· 9. ··Nickel · Hf P(jtaSsium 
J 1. Sodium · · 12 .. ':fballium 

13. Zinc ·· : J4: .. Cyani~ 

.. •. -F{)otnotes: :. 
-. ' . . 

. 
. . 

(1) SOW ILM03.o (or most current) 

·. ' 
. . '. 

SGW/ndj/AIS {inad-407-lOSe] . 10009721/157 · . 

. '·' 

' . ·' 

.. ·.-

· 'Re}>orted< 1>' l)etection Limit . (ug(L). 

10 
zoo 

' 5 
5oo0 

50 
100. 

sooo··· 
.15 

40 .. 
'5000 

',. 

5000 
·10 

.. ·. 

20 ' . 
10 

. • i . 

'.·' 

... ·· 

-. 
' . ' .· 

.. 
·' 

,·.<' ·-



'\·. 

,_ 

, • ' I 

·. ,. 

. _._, 

._:l' 

Page lof 1 
TABLE3-3 

· In~~ators, Fie-ld Measurements, PhysicalCharacteristi~, andNon.:Aqueous 
Parameter- Lists'ru,td Required Detection Liimts · · · 

'' -, -
.·' 

, , r·, , 

Water Quality Indicator Parameter --

Alk3Jinity, Total 
. Clj.loride · ' · · 
· Sulfate· .. 

Amnion!a Nitrogen ·· . 
·Total Dissolved Se>lids. (TDS)- . 
Total Suspended Solids (TSS) . 

. Total Organic Carbon (TOC) . 
Chenucal Oxygen Demand (COD) . _ 
Biological Oxygen Demand (BOD-S d3.y) 

. ' ~ . Ni.trate +.Nitrite Nitrogen- · 

Field Measurement 
. Parameter 

Aqueous:· 
pH (s~u.)' ; . __ 
Conductivity @2~ Deg. C(umhos/d:n) 

. TemP,<mtture (beg. q 

Nqn~aqtieous; 

Me~ane 
_ Oxygen___ . 

Carbon Dioxide· 

Physical Characteristic . 
~Parameter 

. Genetai Note: 

' · 1. ~A= Notapphc~ble to method. 

SGW/ndjiAJS 
· [mad~4o7-Iosf] 

l'oo09721/157 

.,. 

•' 

·_ Required Detection' 
· Lilnit (mg/L) 

10 
2 
10 

•, 0.10 
20 ..• 
2' 

·· · · 1-:o 
20' 
1 

0.02:· 

·.' 

Required DeteCtion . 
. Limit . . ' 

· sensitivity of 0.05: .: 
' ' 10 ·' ' ' 

' to nearest o:s degree~ 
' . 

1% 
1%· 
1% 

Required Detection.·.· 
' Limit·.· 

NA 

_;_' 

.. ·., 

-·' 

I ;, I 

..... :. 

I -~ 
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. t .. 
TABLE3-4 

} · .. Summary.of.PhysicaiCh.ar~cteristfcs Method References.,. 

Method Reference(tj) 

Grain Size· ASTMD422 

Foomoies: · 

(l) · ASTM =American Sodety for Testing ·and Materials .. 
(2) I ' . 

SG\lilndj/ AJS 
(mad-400~!05g] . 
10009721/157 . 
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TABLE3-5 

··. Page 1 of 3 

Summary of Q!JalitY Control}teq~irement
$ 

Wh:mebago Reclamation Landfill Site RD/RK 

. ·' : 

Parameter 
··Audit 

Frequenctll . 

AQ,OOOUS 
• 

< • 
-

. l:CL VOCsand.SVOCs Requirements per OLMQL8 (or most curretlt) · 

,·_ 

.· Purgeable G~ Volatiles ' .·, ·:Mefuod Blank.· ··Each day before 

. samples are analyzed 

. Check Standard After calibration 

Field Duplk:ate ·l per 10 s:unples 

Fi~ld Blank l pe~ 1 () sample~ 

. Matrix Spike/ .1 per. IQ 

M~irix Spi)!;e Duplieate 

·Laboratory 
Fortified Blank · · 

_Surrogates 

Iilitial,Calibration 

·Criteria · 

. Continuing · 

:calibration 

v enfi~a~ion 

l per 15 

£acb sample . 

·se·ginning ofanmytical · 

run. . 

Initially and end of · 

analytical run .. 

TAL Metals·and Cyanide · . .· Requirements peritJY103 .0 (or most current} 

Alkalinity, Chloride~· 

Sulfate 

lab Blank 

Check Standard 
. ,. ~ 

ICB/CCB 

', ' , I. 

After ca!ibrati~n, 

every 10 samples, and · 

'at the end of the run: · 

After calibration, 

· every 10 samples, and 

·at the end of the run. 

After calibration, every 

t.en samples, and at tl;le 

end of the run . .. 

After calibration, every. 

ten samples, aild at thC 

end 'of the run 

' . . . 
Limitsm · 

. <Detection limit (DLl 

+30o/o Recovery . ·, 

io% RPD (+ 2ltDL if sain~le · 

. concentration iS:<5 ~ DL) . . 

NoLimits . 

70% to 130% Recovery 

. 20% RPD .· 

<DL. 

. . 

. Laboratory establishe!i 
1

.. . COI)trOl JirrtitS. 50% to . 

· 1~0% Recovery 

.. Correl~tio~ coefficient 

~.995 

. 70%~130% (50%•150% gases) 

. <Detection Limit {DL> 
' .· ' ..... 

... 90-110 %'Recovery · 

<DL. 

• 90%-110% recovery 

... 1 



'. 

... ·· 

TDSand TsS 

Ammoni.aNitrogen and 

· Nitrate+ Nitrite · · · 

· .. _Nitroge~· 

BOi> . s' 

1 I ( • 

·.) 

' . ~ . 

-TABLE 3~5 

r·-· 

Audit. ---
Freque~cyOl 

EPA QC Reference 

·standard · 
1 perset 

·lab Duplicate · 1 per 10 Sa.Il).ples · 

Matrix Spike -J per !O'samples 

., .... ·· 

Lab Blank 1· per set 

EPA QC R~ference " 1 per set 

· Standard · 

Lab' Duplicate 1 per-10 samples_ .· 

Lab B-hrik · · After calibration,. 

every iO samples; and.· 

at the end of !he· rim. · 

. :Aftei: cialibration, 

every H} samples. and . 

· . at the end of the run. · 
'.· .. ,. 

P_repar.ation Blank. ·. ·. 1 per_ set 

. EPA QC ~eference _l per set. 

:Standard 

Lab bl!plicate · 

.Matrix Spike 

· Lab Blank . 

·check Standard 

'(Glucose-Glutamic · 

Acid: 200 mg/U 

EPAQC Reference 

Standard - ' 

·Lab Duplicate 

. ,. 

'! per I 0 samples . · 

1 per I 0 s\un.ples .. · 

1 per 10 samples 

1 per 10 samples ... 

· 1 per set 

1 per 10 samples 

. ·, \ 

'. 

· Paoe 2 ofJ 
' ,:,, · ... 

l.imits<2'. · 
' . ' \ 

80 ~-120 cJc R~~very 

10% RPD (+ 2xDL if 

sample concehtration ' 

-is <.5 x DL) · ·. 

85- 11_5% Recovery' · 

<oL. 
:. . ' ...... 

80 - 120% Re<;overy , 

10% RPD (t- 2xDL if 
. sample concent!ation 

··. isox-DLl .· 

'<DL 

· _90-- 110% Recovery 

.<DL 

. 80 -· 120 % Recovery · 

zoo/o RPD (+ 2xDt:. if · 
sample concencrati~n 
is o x.DL) . 

,- 85- 115% Recovery 

<DL '· 

: 20((t37 rn.g/L 

80 - 120 % R~overy 

. 10% RPD ( + 2xDL if 

sample concentration 

. is <5 x DL) . 

! 

., 

. ·,_ 

·•. 



·Parameter · · 

_ .(;OD 
•.,,, 

TOC 

.,. 

. pH (Field) . 

· Specific Conductanc~ . · 
·(Field) · · 

., .. 

, Temperature . . 
·.·' 

(as part of ~pee, Cmi.d.) 

NON-A<?UEOUS 
. . I 

Grain Size Distribution 

··Footnotes.:·. · 

Audit ·--.. 

Lab Blank 

Check Standard 

·EPA QC Reference 
Standard 

TABLE 3~5 

Fregu~ncv0> 

, i perlO samples . 

. 1 per 10 samples 

1 p~t set , ' 

. Lab Duplicate. ·· -1-per 10 samples 
.· .. ·. 

.Matrix· Spike 

- Lab Blank. 

•' ·, 

.. J 

Check ~tandard 

EPA QC Ref~rence · 
Standard • 

Lab Dupii~ate 

. .. 
Check Standard · 

.Duplicate· 

check Standard 

Duplicate 

··Duplicate: 

1_ per 10 sainples 

. 1 per 10 samples .. 

1 p~r set 

1 per 10 samples 

· :1 per 10 samples-
·. '·. ". ' ~ . . . 

1 perlO,samples 

1 pt;r 10. s'ample.s 

·I per 10 s~ples. 

1 per 10 samples" · 

1 per 10 samples. 

1,,' 

1. per 10 samples' 

.. 1 p~r 1 0, readin9~ 

(I) 'Frequeq~ies apply.tci e:~ch mdividu:al inatrix. 

(2) Refer to Appe'~diX Bforrequired detection jimits for each.analyte. 

. . . ' . 

Paoe3 of'3 · . ,:, . . . 

.<:DL 

- 90 ~ 110% Recovery: 

. 80 -·120% Recovery: 

!0% RPD (+'2xDL if 
·saq~ple concentration 
is<5 x DU 

85 c·115% ~ecoyery 

.90-110% Recovery .·' . . 

· 80 ." 120% Recovery· 

20% RPD ( + 2x.DL J 
: sample concentration 
. is <5 x DL) . ' 

75·~ 125% Recovery . . ,· ' 
l"•, 

.:!: O.p5 pH m-iit of buffer selectio~ 

.:!: 0.2 pH u~it 

+ 10% of standard 

20% RPD .( + 2xDL .if sam'p1e ·. 
concentraii<;>h is <5 x DL) . , 

, 40o/o R,PD 'or <2g:o by ~eigin 

',1 

(3) .Quality Control R~quirements for future project phases·wi!l be.includep in.tlie corresponding 
c~mponent RD \,VP. . · · · · · ' · · . ·. 

SGW/ndj/AJS ... 
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·I, 

Parameter . 

.-_-TABLE7:.t 
. . 

. . Summary of Analyticai·Methods 
Winnebago Reclamation Landfill Site.RJ)JR;A 

'•. sow<t> or sop<2> 

. -- ' -.TCL VOCsand SVOCs 

• Purg~;able OC VOCs · · · 

OLM01.8 

Volatiles 

-tLMo3:o 
sw~846(80I0/8020) ·. 

·. T J\L Selected Metals_ an~ Cyaide · 

Aquecills: 
. - .. I .-

Total Alkalinity _ 

Chloride· , · . 
> sw:rate , 

Ammonia Nitrog~n 

· Total Qissolved-soli<ls 

Total Su~~noed Solids_-_-

. Total Org~ic Carbon 
Cheinical oxygen oemarid · _ 

. • I . . • • • 

. 1\ i ' 

·Biological Oxygen ·Demaild~5 day 

Nitrate.+ Nitrite Nitrogen 

Field Measurements:· ... · 

'p~: 

Spe~lfic condQctance · 

'I'em~ture 

· Footri9tes: ' 

. '(~""".,\ 
• ·"'../ 

la~200 

-ia-202 
la-216 

wc-321 

1.'. 

. wc:..'336 

,wc-337-
e·x-812 

wc-305-

wc-302_ 
la-208 .. ,_ -

F!ELosoi>~998 
' - FIE.LDSOP,999 

FIEtDSOP~9S7 -

,\-

'I. 

EPA-310:2. 

-EPA 325.2 

EPA 37S.-2' '' 
. ·_ · EPA 350.2 ·.· 

EPA 1@~1 
EPA 160.2 

... E~A.41~.-~1· · , 

,EPA410.4 
. . 

EPA405;l 

EPA-;353.2 

EPA 150.1 

EPA 120..1 . 

EPAl70.f -

(1) · SOW refers to the -Contract Labomtory Program Statement of Work. . . . . 
(2) . SOP refers to the Warzyil or lEA laboratory docli.IDentnumber. · · 
(3) _Method referS to the published· analytical reference; .. · .·· _· · · · . , .·. 

· (4) · SCA = Soii Chemical Analysis, M.L. Jackson~ First Course, 6th Print; 1970. 
I • • • • • • • 
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TABLEll-l 
' . . . . . . 

Routine Preventative Maintenance Procedures'and Schedules 
-- __ Winn~bago Reclamation Landfill Site RD/RA ·- · 

lEA Instrumentation! 

· Gas ChrQinatograph/Gas · , 
Spe<;tro111etry (~C/MS)N<:!latiles · 

W~nyn Insttumentanon: ' 

Graphite Furnace · .. 
A,toinic Absorption Spectrometer -
. I . ~ 

Fi.ame AtOmicAI:>sorptlo~ ~ 
Spec!IOmeter _ 

Inductively coupled 
Plasma Spectrometer (ICP) · 

. . . ' . 

-.; 

,_._-

. Maintenance Procedures/Schedule 
-~· . -

,_ 

1. Cl;lange septa as neooed. 
2. Column maintenance as needoo. 
3:_- Clean ~jection port liner as.neeged.-

_ ·.' 4~ B~ckflilsh purge and trap deviCe as neooed. 
5. , Change trap as needed. 

1: Cl~an furnace chl!Dl~er. conia:~t rings, 
_ - _ and furriace windows :with alcohol daily . 
. 2. -- Change contact rings as needoo. ' -.. _ · 
3. Ensure sufficient supply of D.I. H20 In 

rinse bottle; daily: 
-- 4. _ • Check gas pressure~ dally. 

' ' 
1. Clean burner bead when neeessary. 
2. {_;heck water trap to ensure it is full and ' 

.dean prior to .analysis, · ,,_ 

3. Empty drain vesseJ when necessary: 
. 4. Cleanf~pect/optimize nebulizer monthly 

or _as neooed~- - ' ' ' '' 
5 .. Clean & check o"rings monthly_or as needed. --
6.'' Rinse spray _chamb~ with D.I. H20 when run is 

. :coinple~ed. · 

· __ A.- Daily 
.·. . 

l. - Ch~k peristaltic pllmp rol!e~ 
' to e_nsilre all are moving freely. 

2. Change pump ~bing. 
· 3. Perform BEe check. 
4. · Riltse spray chamber with dilute HN03 _ ·· 

. 'follciwoo by D.l. H20 when" finished with 
last run of day. --

5. Check to· ensure gas supply is· adequate. 

R As Needed .. 

1. Replace or clean nebulizer tips. 
2 .. ·Disassemble torch, clean, arid repla<;e_ 

·- o~rings,. _ . _ . 
3. Perform wavelength calibratio_n.. , 

Page 1 of2 · 

-,_ 

1, S~pta 
2. GC columns 

· _ 3; SYringe~ _ 
4. · Various electt<;mic 

components-
5. Traps -

1. Contact rings 
2. _ Graphite tubes 

- 3. -Spare_sbroud · · 

1. Buiner Head _ 
-2.-- Nebulii.er.tubing 
· 3. 0-rings 
3: · 0-ri!lgs 
4. Nebulizer 

_, _ _-1. Torch 
., 

_ 1. Torch 
2,. O"rings 

• L ,'" 

3. -Spray chamber _ r 
4.- RF Coil · · 
5.' N'~bUlize~ Tips 
6. Pump tubing 

', .. 

' .' 
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Instrument - _ 
Cold Vapor Atomic Absorption 
Spect:to~ete_r -

' Lachat AutOanalyzer _ 

I. 

Spec~photomet~ -

_OveJ;is 

pH Meter·. 

i ·- . 

Balance5 

-Gas Chromatograph • 
: _GCVOCs_· . ' ' 

Wa~yn Field Instrumentation: 

-pH Meter 

. . 

· Conductivity Me_te~ 

· .. schvlcah/AJS 
[riia,d~407-105j] 
10009721/157 

... 

. . . ' 

.'I· 

TABLE 11-1 

Maintenance ProceduresfSchedule 
· l. Clean/inspect quartz cell daily .. · 
· 2. · Ghange.pui:np tribing daily .. , 

3. DI water rinse 10cl5 iliinutes at end 
. ofnin;. . . . ' . 

· 4.· Check gas presslire d~ly. 
· 5.- ·Empty drain vessel daily . 

1.: Rinse m~nifold with degass~ Milli-Q 
water before analysis. . .. · ... 

2, · Rinse manifold with recommended cleaning 
solution and degassed ·Milli-Q. water after 

. , . analysis. . . . . . 
3, · Inspect pump' tub~gs before analysis; . 

replac~ if discolored or distorted. . . 
4. Backup data files from computer onto a 

floppy disk every week. . 
5. Add water to hea~g block wl;ten necessary: 
6.- Clean wcirk area daily. 

1.. Monitor and document absOrbance for 
'. . ~acli analySif!. . . . . .·. 

2. Rinse with DI water before and after 
-analysis. 

. . . 

l. ·. Clean every month. . . . . 
2, Monitor and doeument temperature d:iily~-

. . . . . 

l. Daily._calibratio~. 
2. · Daily inspecti.on_of filling solution; 

. add or replaCe when necessary. ,; 

- 1 .. Biannual calibration with~ ASTM certifled 
· • thermometer. . , . · · 

1. Daily calib~tion \\iith AS1M weights (S class). 
. 2. Yearly calibratio_n by an ASTiyf certifie~ 

.technician. · . · · 
. 3. ,Daily cleaning;' 

· 1. Change_'.septa as needed. · 
:· 2. Colunin maintenance a:s needed; 
3 .. Clean injecticiri port Hiler as needed: 

l. [)ally calibration. . . .. . . . 
. 2. Replace eleetrodes as needed~ . 

·. 3. Spare ~lectrodes · 

• 
1 1. Daily calib..;tion .. 

2. Check redline arid replace batteries 
. if does not calibrate. · · · 

·.· .. 

; Page 2 _of 2~-. ' . . . 

Spare Parts In Stock · 
1. · PUmp tubing · 
2. ' 'Quartz cell .. 
3. ·Sampler probe, 

.L Pump tubes 
2~ Quartz cell 

'3. · Light bulbs .. 

1. Light SOilrce bulbs 

· 1. . Theimometer 

1. Filling solution 
2. pH buffers 

L .Septa.-
. 2~. GC columns . 

3 .. ·Syringes 
. . ~ 

· 1. _. pH buffers 
2. , Batteri~ .. 

. ;_ .l 
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INTRODUCTION 

This. Sampling Plan (SP) for fieid activities-describes t~~ procedures to be used in 

collecting- site jnvestigation data for the Groundwater Extractio'n arid ·Treatment · .· 

. ·System RemedialDesign (Groundwater· RI?): The site i~tvestigation ·wm be · 

.·· coilducteq in three _phases; . 

': .• >" 

·Phaser. 
. .. 

. • · Groundwater sampling and. analysis o'r19 wells along ~he western 

':boundary . · 
· . . · .. . _ · · 

'-' 

Phasell . . . . 

~ .. Groundwater and soil sampling· and analysis during boring -()f deep· ~ells 

• ' ' ' .· ' . j .' ' ' . 

•· · Place~ent of two-moiJ,itori_ng well ne~ts -in. the southwestcom~r of the . · 

. site 

• .· Grom1dwater sampling and analysis ofthe·:new wells plus ~ampling of' · 

· 3 to ~ selected existing wells_.- . · · · ~ · · · · 

( · .. 

. Phase Iii · · 
• Installation of an extraction well 

. · .... · 

• Conducting a pumping.iest 

• · · :Groundwater. sani.pling ~d ~nal'ysis, during the pump test · 
·, 

' ' ' ' 

J_ • : 

' . . ' . . .... 

• f '· 

i· 
. . . ,· . . ·~ 

ApPendix A c· Field S~pling Plan . September 8~ 199'3 

· . Pag~J,I · 
. Winnebago Reel~mation'LandfiU 
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1.1 FIELD SAMPLING PLAN OBJECTIVES· 
., . 

. 

..... -·· 

· . Objectives· of the proposed fieid activities .. ~e to: • 

•. . E~tablish the current quality. of grmind'.Yater west (downgrad_ient) 6f · 

WRL through samplirJ.gand.analysi~ of select existing- m~mitoring wells- . 
' ~ . 

• · Better defme/confinn the horizon~l and vertical extent ·ofgrou~dwater . 

CQntamination west of the l(Uldfill by instailing tWO well nestS . . 
~ 

- . . . . . . - . . 

• be fine ~d confirm aquif~r characteristics to be use4 in. system de$igri, . 

by cond~cting a pumping test· .·. · - · · · · · · 

·... '··. '· ...• · ·. - > , 

'· 

·· The. objective of the. gtomiqwater sampling phase of field ac.tivities ·is. to determine . 

. ' . the horizontal and vertical extent of COI'ltaniination m tlJ.e groundwater along the 

.west boundary of the WRL"Site. Wells and piezometers in, that area will be 

· sampled, and the. results win ·be used to' select the locations of two -monitoring·.· , . 

well ~ests to 'be installed _we$t and south of monitoring well G 115. . . . . 
·... . 

· Tl}e'.second phase off1eld activities-is to install thetwo monitoring we!( nests 

described above. The shallow weu'at each loc-ation will be a water table well . 

. ·The groundwater· in the. deeper well W.i.ll be samp_led wh.ile dfiliing to. define. th'e ... 

. vertical extent ofcorita_m{n.~ltion in the southwest comer of the site, and to select 

·.'.the optimum 'depth to·place the well screen.' The deepborings'wip be extended' 

:into materials which exhibit no detectable contamination.· Wells will be.scretmed-

.· inth~ to~t~inated zone' ba8ed on ·analytical resu,l~. It is' expected that wells viffi 

tennimite in a sand and gravei aquifer which extends into a bedrock valley west pf 

.the she. If concentrations of coritan)inants are ·significant in the unconsolidated 

. materiaJs ·a. third well may be added 'to ,the well ries~s to beJter monitor tpe .. · 

effectiveness of the remedial system at depth :w1th~ the unc~msolidated sediments. 

·as well as bedrock. Information.collected dunng the.drilling an·d sampling'of.the . 

twp wellnests will be used to optimize the screen locations-of the groundw~ter 

extraction system .wells ~.the. s_outh:west WRL She area.· : · · · 

I ' 0 
' 1 

' 
• ' I 

' ... 

·. ' ··.·. 

·. 
,.·. 

.· ... 
. , .. 

. •' . ' .·' . -.. 
,,·,, .. 

. ·. ApPendix A- Field Sampling Plan- · 
· · · Winnebaso Reclamauon Landfill . 

·September 8.- 1993 · 
· Pagel-2 · .. 
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The GroundwaterRD will consist Qf three phases:· ·groundwater sampling of. · 
selected wells, placement of two well nests,'and a pumping test . . . . 
' . . ' . ' 

. . . 

. · PhaseJ Groundwater samplirlg will include: . _· 
r_: 

• Samplirig.groundwater from :19 wellsalong.the northwest, west, and· 
' southwest portions of the site ' - ' . . ' ' ' . 

' ' . 

• Sample a1laiysis . ·• . . · 

·, ·'. • · Mea8uring water-ievels in_those· 19 w~lls arid other site_ wells 

' ' 

_ Phase ll Placement oftwo wel1 nests will include: : · 

• Construction of two ·well nests in the southwest corner of the site. Each 
nest will ·consist of a :Water table \Veil ~d a ·deeper well, the· depth to be . 

. ~detellilined by resultS of the purgeable GC VOC an~ysis~ - , · --

• :Collection of groundwater sample's fro~ respective intervals of the deeper 
borings using a· single pack~r method. . · · · · · · · 

• Collection pfsoil from th~ bqrings to be ·analyzed for grain size to aid iri 
extraction well filter pack ·designs~ , -- . 

. . '. ' ' 

· • Analysis of grou~dwatet samples collected while drilling on .• a 24-hcmr · 
turnaround basis (screening). _ · · · 

. . . \ .. , . . ' 

• Development ariq groundwater sampling of the newly installed wells and · 
.· groundwate~ sampling of'selec~d existiilg wells.'' .. · . - .. ' . .. . ' 

' ' . ' 

. . 

. ' Septemoer 8. · 1 ~3 -. · 
_.· · .· Page 2-1 ·_ 
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-_·, 

. ' ' 

· .···Phase m Pump Test wm include: 
' 

' 

I 
' 

• • 

' ~ ' . 

'· ( 
' 

·.: ;;> 

.; 

..... ' 

• .· Installalio:n. of one extraction well to qe ·used in the Pl1mping test 

• PerfonniiJ.g a pumpirig· test : .. · · · .· - · · · · · · · 

• Collecting
andanaly~_

g-groundwa
ter samples duriilg.the test. 

., 
' ' 

. '•;. 

. ' ~ ' . 

. · .. · . 

' \ 

., . 

. ·· .. ·. 

. I _,· 

.·. / 

.. · .· . 

I, 1,-_ 

·· .. 

''. 

.. endix A· FieldS 
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.. 
·SAMP~ING LOCATIONS AND .. 

:NUMBERS .OF-SAMPLES 
3.1 PHASE 1 GROUNDWA TERSAMPLIN9 LOCA •.noNs . 

··,I 

·.,'·.I .I 

·· · · Phase I will include c()U~ct1ng a groun.dwater ~ruriple 'fn)m ea~h of the following .. 

19,-existing wells: . · 

-

· 
· 

. i 

BlO 
B1'5R. 

·Gl16A 
MWHl6 

BlOA 
0118A 

Gll7 
-P1 

: '· :. 

B14 
0107. 

GII8R 
P3R 

Bl4A. 
0115 

GH9 
P4R 

B15P · 
0116· 

.G119A 

. Water level measuremelus will be. coUec.ted in. these and other existing 'rttonitoring .' .. 

wells. Samples will be analyzed. for the following analytical panuneters: . . 

. 
. ·. 

' 

. 
. . 

". 
. 

.1 

• TCLVOCs and·SVOCs analyzed byWarzyn'$ SubcontractL~boratory. 

IEA in Triangle Par~. North Carolina, using SOW OLM01.8 with data .. . . 

validatio~· · ':• .. 

. . 
'· 

·, 

' 

. 
. 

• Selected TALmetills'~uid cyanid~ (Tabl~ IO.·Gro'un~w~ter RD Work 

Plan) analyzed by Warzyn Analytical Laboratory, Madison, Wisconsin 

with data v~idation using SOW ILM03.0 . · , · · · 

• · IndicatOr parameters Cfab.le·l 0) analyzed by Warzyn:Analytical · ·, · 

L~boratoiy, Madison, Wisconsin using SOPs found in Appendix B of 

the:QA:PjP. · 

· 
" 

· 

. . . . 

~ndixA • Field Samelins Plan . · September 8. 1993 
. Winneb~o ReClamation Landfill· 
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· 3.2 PHAS~ ll MONITOIUNG.WELL NESTS 
: .' 'I 

During·Phase Ii, two·monitoring well nests (Gl30 and dl30A,·Gl31 and G131A) . · 

, .will be installed to ·the west aQ.d south of monit~ring wel( G 11S. : Groundw~ter 
··.samples w.ill be collected ·while dr1lling atapproximiitely 20-ft intervals for 

,' 'purgable G¢ vocs' analysiS iQ. the deeper boring at each location.' vocs were ' 

. selec~ed ·for sampling during driliing:be.cause VOCs tendto.mignite n.tore quickly_ . ·. 

than othe'r mote con~ervative ,J:)aram:ete~s •. and.chlorinated yocs have· been·. 

determi~ed to be:tne pri,maty. compounds of.concer~· at this site. The Voc· 

samples will be anaiyzed 011 a 24,.hr ttimaround timeand.used.forthe purpose of-
' ' . ' ' ,' ' ' " \ ' 

. determining screen placement for the well. The screen will·be placed in the zone. 

·.of _highest ,VOC, dmtamination. ·.The deeper" borings :will .terminate a~ a depth. C 
. wbere VOCs· ate low or noi'hdetectable. . , . ·. . . 

' f ' ' •. I ' , ' I ,- " • , : ' 0 ' I 'r 

Groundwater collected du.ring drilling will 'b~ analyzed for the following 
analytica(par~eters: · .· ' . : . · · .· · · · ·· · · ' · · 

•· · · VOCs (fable A-1), ari~yzed by War:zyn's Analytical Labon1tory· (with 

no data validation) using metbods. indicated in the QAPjP · . 
• . . .•. • I_ . ' ~'' . -' • '. ' • ' ' ,.··I' • 

' ' 

. · 3.2.1 Groundwater Sampling . : · . 
·Each .well in the newly installed well nests will be develop·ed. Following 

. . develo'pment, the.newly installed.wells will be sampled·. Addition'ally, the · 

' 'following five wells along the west b_oundary will be sampled.' ' 
', I ,• • ·-

• Gll~ 
·• · .P3R. 
• P4R 

• Pl .',. 
·, · MW106: 

' ., 
I 

Samples will be-ana.lyz~d for th~ analy'ticat·p~ramet~rs using the analytical 
. ·· laboratories: and: method's stated in Section 3.1. . · . . ,. · 

:·-· 

· · 3.2.2, son.' sampling. . . . . ·. . . . . . 
. Two soil ·sample~ wili be collected from each.well nest location during drilling. A .. 

:total o(four soii·samples willbeco~lectedand submitted to\Varzyii'S. ·. 
: Geot~chni~al Labloratoryfor grain size· analy_sis. · - ·-' · · · · · 

. -;' 

.. , .. 

. . . . . ' 

·Appendix A; Field Sampling Plan 

.. ' ' . ' ' ~ . 

September 8. i993 · . Winnebago Reclamation Landfill 
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- 3.3 PHASEUIGROUNDW~TERSAMPLING 
·,· r -DUIUNG PUMPING TEST~ .· 

.' .. 

·. During-the pumping testapproximately 8 groundwater sample& will be collected 
and analyzed for TCL,VOCs and SV.ocs~ selected TAL ·metals -and cyanide,' and 
indicatorparameters .. Groundwater·s~mples will b,e analyzed by Warzyn's 

·. AnalyticalLaboratory and SuQcontraCt Laboratory (}Vith data va).idation) using -
m~tli~ds indicated ip. the QAPjP; ·.: · · · · 

3.4 QUALITY ASSU&ANCE SAMPLiNG ·.· .· .. 

Quality Control samples -\\'.ill .be~collecte'd d~ring Phase t an9 Phase II .sampling .. 
activities associated wfth the chemicai characterization of-groundwater. Quality: 
'control 'samples will consjst of sample dupli~ates, field blanks, trip blanks,- and '- . 

. niatrix spi,ke/matrix spike duplicate.(MS/MSD) samples as described. b'elow. . . . 
~ . I . . I ' ' ...... . • ' • . • • • . . . • • • • . • . 

· · 3.4.1 Field BlankS . . . 
· · For ~ater samples, one field -blimkwill tie prepared (for each type· and c-ontainer 

size) .. Field blanks will be .prepared according to the following schedule .for ea~h . 
. _ . sampUng activity: . .. . · -· · · · · · · 

'. ,~. 

o · Orie~field blank for eyery lQ ·orfewei- samples of groundw~ter collected· 
•• - < • • •\'' ,• • -

o . 'For each sample period; a minimum of orte blank for each group of· . 
' parameters-per sample matriX . ' . . ' - ' 

The field plank samples ~ilLbe·. prepa~ed u~ing>deionized water stor.ed in· 
·polyethylene containers .. The water will'be routed through ~he·.bailer or 

·· s-qbmersible pump for groun4water sample field blankS ... · · 
.·• _1 

3.4~2 Trip, Blank$ (TB)_ . , . . 

. A trip bl~mk for TCL VOC analysis will be fnduded in_each sample shipm~nt 
·. ~oniainer containing water voc·samples. The' trip blank willcon_sist of tw<? · 

40.;.ml voc Vials filled with deionized water and preserved with 1 + 1 HCL. It will 
.. ' '- 'be pr~pared in the office or laboratm)r, transported to the field,' and shipp~d with ' .. 

the other sampl~sto the designatedlaboratory without being opened. It will be 
packaged using- standard procedures as for other sample bottles. ·. · ·; · 

• ' - • • • - f ·' • • • • • ~. ' ' • 

' ' .. . , 

3.4.3 Matni Spfke and Matrix Spike Dupiicates ,(M-SJMSD). -. . .. 

F~r water Sainples, one MS/MSD is required per group of 20 or fe~er ~~mples :_ 
.·collected for VOC and SVOC analysis during each sampling activity.· For TCL 

,. '. . \ . . . . ' ' . ' .. 
. . "i. 

\I 

. ,\ppendix A ~ Field Sampling Pia~ .. 
' ' 
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VOCs~ ~dple the normal s.~ple volume will be collected (i.e.,1240-mlVOC 
·vials.' 
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· .. 'SAMPLE DESIGNATION· '. . 

Asarilple numb.er~ng system will b·~ used to identify each investigative and· 
. _• quality control sample. 'Each sa,tnple identifier·will'inchide the project identifier · 

code~ sample iy'pe_ and location ·code, and _a sampling· eveni co<,te. The sampler·. 
wili maintain a log book contaiptng the sample identification listirigs .. 

• ! ' • • • ' L •. ~. • • 

' .. 
A two~letter designation will be i_mplemented t~-identifythe sampling site_.· _Th~ 
-project ideJ:Itifiet will be i'WRRD'-' to· signify tl:le Winnebago:R~cla,xp.ation Landflll·· . 
Remedial Design investigation. · · _ . · 

· .. 4.2 SAMPLE TYJ?E AND LOCA UON ~ODE . 
• - •.• , ' • !• •• 

· Each sample collected .. will be identifi~d by a two-letter code corresponding to the. _· 
sample· type~ Sat:nple type codes to be ·used: for the~stibtasks covere·d in this 
sampllng-plan include:- . . .• · · · · · 

• ow -groundwater sample .from rr1on1toiing wen .. 
• FB - field blank · · · ... l 

• TB - trip blank . 
• SB ~ soil saq1ple (rom monitoring well boring .. . · 

' •. ' 't . -· 

'.' . ' 

· Other-ie~ter designators may be added-for sample activities. of.!ater subtaskS. 
. . . 

. the location ·code Will foUow ihe sample type_code~· The iocation code corisl.sts of · 
. a two- to 'five~_digit num_eric or. alp_ha:.!J.umeric code t,haf indicate·s the sample. 
location. Field blanks and.triP, blanks will use a consecutive numbering system 
·startiD.g at 01, assigned in· the field. - · · . 

1 • 1 l \ L L : I. 

'' ' 
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4.3. SAMPLING ROUND CODE/DUPLICATE CODE 

· .. A two or three-digit nutnerital code will be used,to designate additional location .. 

· infoon'l.tion. for groundwater and soU s~ples collecte-d while drilling .(Phase II), .. 

the· Round code will represent th~ 'depth of the sample· ·in feet .b~low· the ground. 

. surface. Duplicate ·samples will pe designated by ~he ~OUiid c
ode preceded by a 

·. 9.· Matrix.spike and matrix spike duplicate' samples are collect~d;asad
ditional 

sample vo~ume at selected locations~ ·. · · · · · · · ·. · · ' · · 

.. · Althou·gh identified· as such: on chain-of~cus
tody records,.specific sampling codes· 

-·will not be·.provi4e<Jfor matrix spi.k:es or matrix spike duplicates samples. · 

'· ,-
-

' 
- . 

. 
' ' . •, 

. 

., 

4.4 EXAMPLES OF SAMPLE NuMBERs·· .· 

. ... . . ' ~ . . ' 

,. 
. ,. .. 

' 

Examples of sample number codes are as fQllows: · 

. 
. . . 

. . 
. 

• WRRD~
GWG 116A·O 1 = Winnebago Reclamation Landfill Remedial : 

Design, groundwater sample from monitoring well 0 116A, Round.l · ·v 

. . . . 

. 

. 
. 

. . . 
. 

• ·wRRD~GWG11
6A~9-l.::::

: Winnebago ReclamationLandfillRemedial 

f?esign~ .dupliC3t.e gro:urtdwater sample from monitoring well 0116A ·. · 

•·· WRRD Qwoi23A-30/4i= Winnebago:Rec
lamatio~- Landfill Remedial 

.·. Design, groundwater satl)ple collected from boringG 123A usft;1gsingle , 

'packer·method at a depth of'30to 42feet .· ·· ·. · ··. · .· · · :' · 

' •,. 

'·· 
' . ' 

l , .. 
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---' , ' GENERAL SAMPLING~-
(, 

' :--EQUIPMENT PROCEDU~~s -· 
, ,_ 

5~1 PHASE I iNVESTIGATION 

· 5.1.1- Gt:oundwaier·Sampling. - · · . ---, 

OJ;J,e rqund of grou~dwater samples. will be coll~cted from the following 19 weUs: ·-
• .J' ' ' ' •• ·_. • ' . • • • 

BlO 
B10A-
- B14 · 
Bl4A-

- ' ' 

B15P --

' , 

~l5R--· . 
_Gll8A 
0107 
0115 
0116 

Gll6A 
G117 

.. · ) . 

Gl18R_ 
0119 ' 

dl19A-

MW106-
P1 

P3R·. 
P4R-' 

. ... -
~' .• . 

' 'qroundwater elev~tio~swin be measured in ,the above wells ~and oth~r e_xistiflg , 
: WRL Site!non~tonng welk- __ --- .- . . -- , - -. . --

',' .. . - .. 
- .:·,. \ .. : ,_.: . 

- _ .- ·Jhe procl!dure for groundwater sa~plingis described-below. A ·gro~ndwater · 
--level measurement_ will-be taken using a decontru;ninated electric wate'r,level 
indiCator. Three to five well volumes of water will be removed from the well -
prior to safl}pling using acleari bailer-and ~ab_le or s~bmersible -pump.- If a. purfi-P 
is us~ d. -the pump will be decontaminated be'twe·ep.' \yells ·by pumping a soap 
solu~ion followed by deionfzed·water~through the pump alld tubing and ·washing 

···. the outside tubing which comes in tontactwith w~llwater. The sample will be --_ 
collected usi_ng a stainless. Steef bailer ~itached' to stainless· ste~l CCJ,ble, Sampl_es . -

. Will be transferred from-the:ba_iler'directly to the appropriatesample ~oiitaiilers~ - . 
Sam.ples will be filtered and pre-served (as described. iil Table 1-2 ofth;e QAPjP) in. 
the field, within _ i 5- minutes of s~m:ple collec_tion, _and ffeld parame_ters will b¢ 

:- analyzed. as soon a8possibl_e after sample collection.·- Sainples\vill be kept on ice.- -
in cool~-rs and shipped to the· analyticallab~ratory at the end ()f each d~y: wen . -

ndi~ A - Field Sam lin Plan .·. Winneba11o Reclamation Landfill 
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' . 
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l~catio~s are shown inthe Gtoundw~ter RD.Work Plan: 'The sarrlples.will be 
·,.'collected arid analyzed as specified in. Section 7. · · -· · · 

· 5~1.2 Water Level Measurements· .. _ 
Groundwater levels will be measun!d- at identified ·wRL Site 'wells during Phase_ I 
activities. Measurements will ·be taken using an electric water l~vel indicator.- . - ·~- _·.-~ 
'' ' ' ' ' • .. ' . .. • ' ' '.'' • I .•,' • ·• ' '.' '' 

I ' • ' 

-·· .. · 
'I• I.·· 

· 5~2 PHASE II INVESTIGATION 

5.·2.1 Drill Boring(s)Jlnstall Molntoring Wells. . 
. .The.prpcedmes used to (trill 'borings are described ifl the following paragraphs. · 

~. . . ,' . . . . . ' . . . ' .· . ' . . . . . ·- . - ~ 

Borings 'will be advanced through the unsaturated zone· using.a rotary drill with 
... temporary casing and drilling trt~d or clean water. ,D-rilling m11d will -not bave an 
.. adverse effect on sampling-to be coi:l<iuc~ed,while .drilling. · 

1 I I ' 

\ 

·After ente_ring the saturated -zone, grol1J1dwater sa~ples. will be collected during · 
. the drillin-g 'at intervals of approximately ·20 feet. Two soil samples will be . 
. collected'from each\vellnest location. and submitted for grain size· analysis .. ' _.· 

. ·' ' . . .• ' '. ' 

. ' . ,· 

·A packer~ystem will be inserted fnto the te¢porary steel. well casing and-the·_ .. 
. packer wiil be iriflated t9 test the. system. I{ the packer inflates properly 'and seats 

·_ against the casing, the packer will be deflated and the system will· be lo;w~re~ to : · 
. _ the-appropriate samplingdepth: The p~cker system will be reinflated to isolate a 

·2,<Ffqot long-mterval of the borehole.· Asubniersible pump will be lqwered down, 
.. · the steel tubing att~ched to the .packer systern to a point just below the ~packer . 

. Two to three borehole volume~ of Water will be removed prior: to sampling~ if 
posSible (t_he amount rem·oved Will' depend on-the rale tpat the borehole _will 

· . prqduce \vater). _ '. · . . . · · · · . · · . - ' · · . 
. ' . . ' :·, " . 

. \_ .· 

· ·_.' ·A:groundwat~r sarriple Will be ~ollected in 40-inL VOC vhils. direftiy fn)rri the ,
: qischarge line :of the submersible pump a·nd anaiyzect: for vocs for screening 

. ' purpose~ to detertnine the zone of highest voc contamination in the· aquifer,. the' . 
well screen wili be installed in the zone of highest VOC contamil}ation.· A low_-~-
discharge' rate. will be used to minimize the potential for volatilization of 

.:· .. 

. contaminants. 'The sample. ·will be- kept on i~~ and maintained under _standard 

.. · ch~n-of.;custo9y procedyres. 'Samples will b~ shipped via ove_rnighf expre·ss _ 
coririetto Warzyn'-s·Artalytical Laboratoryin,Madisqri, Wisc·onsin.· Sample will 
.be an~lyzed·wi~in 2~: ho~rs of-sample coliectio~. ' ' ·. .· . ' ,, 

' • , , ' ' I ' 

The subinersibl~ pump w1il.be· decoritaminatep between _sample intervals by._ . 
. pumping a soap solutioit followed by deionized water through the pump- and · · -

. ' • ' .' ' ' ' ,. ' ' ' ,I 

' . . 
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. associated tubing. The packer system wiil be' decontaminated by steam cleaning .. 
· .. between· sample intervals. The groundwater at.these wells witJ. be analyzed for the 

P!irameters sp~dfied·in Sectio.n 7 using the procedures specified_ in:·the RD/RA 
QualitY Assurance !1'oject·Plan . . -.: .· · · · · · · · ·· 

Wells will be constructed of stainless steel screen (5 to 10ft nominal depending 
on ,the· ve'rtkal dimensions o{.the contaminated· ~one} and ~teer riser pipe. Wells · 
will be· cop.s~cted with reference to 77 lAC 920 lliinois Water ~ell Coqstfllction . 

. ~--

· Code. The boring ·will be backfilled with No~ 30' flint sand to ~pproximately' 
'·· ·. · · two. feet above ~e ·top of the well screen. ·One. to -two feet of fine silica sand wiil. 

be ·placed above the sand pack to prevent migration of the bentonite seal. into the .. · 
: sand pack .. A 2 ft. bentonite chip seal will be placed above the fine sand.:, The. 
· reniaitlderof the borehole anitulus wiilb~ badct1lled with thick-bentonite slurry . 
,·A protective lo-cking. cas-ing w111 be ii1stalled at grouqd surfac·e,. ·-Qrariular · · _··: . 
bentqnite, will be~placedaround.the protec.tiv~ dsing.' · · · · 

·.) ... 

.-. Tbe wells will be de·veloped, after collst~uctl~rt, u·sing a clean b~iier or. 
submersibie pump: 'A, minimUip.of 10 well volumes will be -purge~- and
conta~nenzed .. Purge water wilrbe disposed of in the WRL leachate treatment 

. system. Specific conductivity·· and pll measurements will be measured during . 
well development ~o :assess well Stabilization. ,Development:will' con~inue until 

··pH ·and specific conductance have stabilized. - · ' . . .. 
• • , • 1 - • - r 

th.e_ wells ~ill 'be ~~rveyed for. location (+f~ 1 ft) and elevation (+/- 0,.0 1·:ft) . 
. Drilling equipm_ent will be decontaminated: in ~ccordance with the-procedures in. 

Section 6. ; · , · ·· ; · . . · · · . . . 
.•, '. 

~.3 P~SEID INVESTIGATION 
I'' ,·, 

'An extraction wel.l'WlU pe·.tnstalled and equipped with a submersible pump.-
. droundwater_qu'ality samples will be collected from the extraction well duri11:g t11e ', · 

'.' 

' ~. . 

• ·I •, 

. p_ump te~tand Will be anaJyzed for TCL VOCs arid SVOCs selected 1' AL metal~ , ., 
.. ·and cyanide, and indicatorparame'ters (Table 10, Groundwater RD W0rk Plan) to .-- · · · ·· 

·asse'ss tre~iment system requireme'nts .. It is aiiticip'ated thatapproximately 
· 8.sampl~swill ~ecollected and. analyzed using pro.cedures s~ted in·section 7; .• '. 

[Iilad-607-262il]' : 
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·,·' . 'DECO NT AMINATIQN. PROCEDURES· ·. ~·. 

' t·' 

6.1 SITE PERSONNEL DECONTAMINATION PROCEDURE 

,. ; 

• Di$pose df outer latex. booties· .. 
' '' • . w C\Sh boots in Uquinox bootwash 

•. Clean: outer .gloves 1ri Liq~ino*. wa~h splution (discard if too~ s6i1id ·to · 

clean tho~oughly} · 
.·.. · · · . ·. _·· • Dispose ofpolycoated·tyvek su!ts 

. o : · Dispose ofsurgiCal glov¢s, ·. 
o· Wa.sh.h~ds inhand wash .. 

,/': 

• .Wash face and-neck·iri face .wash 
• Clean and sanitize face mask 

Si~e personnel wili gerfonn the· abov¢ J:nentione9 decontainination proc.edure· prior ·. 

·to le(lving·.thesite .. ·· ·. · · · .. ·. ·. ·. · Discarded clothing ·and other articles will be collected in double-lined. heavy d_uty 

. garbage pagS. · ·. · . · · 
· . · · 

\ ·;. · . ' AppendiX A • Fi.MSampling Pl<l.ll . . 
.; . 

. ! . 

· September 8. 1993 · · · , Page 6-1 Winnebiigo Re~lamation Landfill . · 
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' 6.2 EQUIPMENT AND" VEHICLE DECON'rAM;INA TION PROCEDURE 
' I .,/ • • • . ... .. 

~ · : Decontam#uttimi. wtll be pei{ormed prior to:site entry , . 
· • · Decontainination will be performed on-Site .. ' · · · . 
• ~- · Grosscontamination will be removed· with' a brush and Liquinox solution .. ' 
• Steam.cleaning or hot water high pressure washing:wm'follow 

: . The -d~illihg equipm~nta~d the ·backhoe will be steam elea.ne~ or high 'pressure . 
,_ r . . . • . • . . : .' .. , , 

. hot. water washe<.l between boririg/excav'ationlocations at the-borehole/exc~vation 
prior to. exiting the.site: Another area, located away from the equipment decon · 
area, wil~ be designated· as. a site petsorineJ dec on area. , · · · · · · 

. ' I ' 

- ' . - i -_.1 ' • ,. 

'D~contamimitiori wili Include steani"'cleaning or hot water high pressure wasQing. 
the drillitig·equipme,nt~ arid tools between ,J)or~holes and deterg~nt, washing iffid: . 

:water rirising- the,spli~· spoon samplers ·after ea~h :collected. sample.· Tbe drill rig 
·. . \ . . ' . ·' . 

ati.dequiprnent may abo req1Jire sc'rubbing ofaccessible parts with a 
' · detergent/water solution: Well materials will. also be steani-cleaned .or tioi' water 

bigh pressl,ire Wa$hed · ~d wrapped iri plastic until.installed. TQe: bailer cable and -
': .· · .· Wat_er level measurement tape will b~ deaned with Liquinox or an.other 

r10n-phosphate detergent solutipn, ami rirised ~ithdeionized \\'ater. · . · 
_,1 '.· 

'.-Potentially conta-minated equJ.pmeqt remaining-ori~Site overnight; and iri ai~as ·. _.. 
.· · accessible to th~ -public; wm be decontiun!nated by the.· end of the day~ · · · · 
.,-·. 

t>econtaminatiori water will b~ contained imd disposed of in tbe WR.L leach~te 
. .· . . -

tre~tment system. 

. \ 

.. ' 
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. SAMPLE-HANDLING 

I· ·-AND ANALYSIS. 
·1.· • 

7.1 PARAMETERs,ANDMETHODS ' 

. 

. 

·, . 
. .. , 

GroundWater ~aril'p~es· coilected.from specified exis'ting and new ~~lls during 

. Phase I, II and m activities wUl be analyzed for the cherilical parameters specified. 

Jntable 10- of the Groundwater RD Work Plan using the following'laboratories . ' 

- an~ metho~
s. · . · 

· 

· ·. _ • T9L VOCs, and SVOC$ analy~edby·w
arzyri's subcontractLabonitory 

- - lEA in Tiiangle Park, N~rth Carol
i~a using CLP SOW OLMO 1.8 (or most 

--, ~urrent). 

_ _ 

• ·.TAL selected Il)etals and cyatlide are analyz~~by 
Warzyn using CLP --

SOW ILM03.0 (or most cuqent) ·. • . . : . -- - · ·_ _ · _ - ·- ·- _- _ 

• _ Purge able VOC~ by GC for screening purposes· and _indicators are analyzed-

-by W arzyn Analytical-Laboratory. Ma<}ison~ ·W
isconsin u.siqg SOPs found -

· _ . in Appendix B _of the QAPjP. 
-

· Measurement :of pH, specif~c conductance, at1Q- temperature will be performed ·in· · 

-_ the field. _ · · :_ ·_, · ·- · · · - · -- -

Groundwater ~amples collected from borings u~ing the -packer method during 

· _ -. Pbase Il will be anaiyzed· for the parameters li~ted in Table -A-1 of this Sampling 

. -. Plan by Warzyn Ana_lyticaLL'aboratory.;.Madison, Wiscpnsin using 

· .. Metho<,ls 8010/8020-(no data validation). This analysis is for screening purposes, 

Only, to dete~in~ th
e-zone of highestVOC copt().minant.S where the_ well scn!en 

';, 

. 
. . ' 

' 

. 

\ 
. 

.· ' 
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_ _ will be placed. 

_7.2 SAMPLE PRESERVATION -voc samples will be ~ollected With either a stainless-steel'bailer or a submersible 

--___ pump after _three to-:f.iye well vohimes have been purged. voc samples are ' --_ -

collected immediately upon completion ·of purging. -voc: samples are collected -__ 

with no headspace and pre&erved with)+ 1 HCL. • · -Samples will be collected an<l preserved in a manner appropriate fot the analyses 

. they receive (see Table 1-2 ofthe RPIRA. QAPjP).- The- met'als and TDS portion 

__ of the sample requiring field f~lteiing.prior to analysis(see Table 1:-2 ofthe 

. RDIRA QJ\PjP) will.b¢. filt~red, using. a pr~ssure :filtration device, :through a 0.45 

. micron filter within lS_minutes aftercolle~tion. Filtered portions of the sample,-.-

field ~lank~ and. field duplicate ·will be preserved, as appropriate ,for metals __ 

-. analysi$, immediately· after filtration._ Pre.servatiyes added to thesa111pies will be.-_. 

- prepared using reage~t.grade chemicals. Table--1 ~2 ofthe RDIR,AQAPjP ~hould _· · 

·: -· be consulteci forde_tails.regarding sainple packaging and shipping. Non-.filtere.d , 

.metalsamples·wm not.be.collected. -_ · -
- - --

Indicator parameters are 110t filtered prior to analyses; IndiCator~ wiU be collected .. 

·.-·in this- order: TSS, ·ancaliility~ sulfate, chloride, BOD. COD,' TOC and ammonia 

. _- nitrogen~ -
--. 

_ 7.3 .. SAM,PLE CO~TAINER REQUIREMENTS 
-Contaminant·free sample containers {bottles} will be used for analyzit\g VOCs, 

· metals ·and indicators for this sampling effort.'- The bottles will be prepared.· 

.:according to the procedures,speeified in.U:S: EPA's·'iSQecifications andGuid~mce 

·for Obtai0:1ng. ContarninanFFree_ Sample Containers,· April 1990". Bottles 'used 

- for sampling w~ll not contain targetorganic and inorganic contaminan~ exceeding 

the. lev~l $pecified in tP.e a_bove men:tioned document. Specifications for the . 

bo-ttles will be verified by checking the supplier'~ ·certified' Statement and . -

- - analyt_~cal results for each bottle lot, and.will be documented'on a ~orttinuing _ 

_ basi$ .. This. data~ will be maintained in th~: project,eyidence file and will be 

available, .if required, for EPA teview. · · · · · · · · 
. Ih -addition, the data for field blartks, _rinsate blanks; and tdp blanks, etc., will be.· 

rp.onitored for contarniqation, and corrective:actions will be taken'ifa problem' _is· 

identified~ to determine whether the·analytical data is usable~ This corrective 

. -.. action may include' dis~ontinuing the use .of a specific bottle lo~. contacting the AmndixA- Field Sampling Plan · ·· • . · 
-. 

-· September 8. 199'3 
· Winneba~{} Reclamation Landim . 
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. bottle supplier(s) for !:~testing the repre&entative bottle fro~. a suspect lot~·-r~~ 

-sampling the· ~uspect~d samples, validating the data taking "irito account that ·the 

con~a~i~ants· cbuld.~be ·introduced by the laborittory (i.e., commo_n lab ~olvent~~ 

sam pi~ han<;tling art_ifacts, etc.) or c·ould. be bo~e 'QC problem. · 

. '·: 
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/ SAMPLE DOCUMENTATION-.,_ 

Field·sam~ling activities wiifbe.-doc\Jmerited using a bound notebookliogbook .. • .·.· 

'Information recorqed in the field no_tebook 'will in~lude dclte·of sampling,. sampler, . 

·,weather conditions·, observations. and metho.ds of. preservation .. Additional data 

. pert3ining to sampling·may al~o-be melu~ed in the)ogbook. . ·. ' ' ' 

' 

·. 
. -

,. 

.. ' · ··. Sa}Ilples will be 'collected .under chain-of-custoqy procedures.. Standarq forms -· 

including sample labels, saniple lftgS, chain.,.of-custody forms, and CUStody seals.· 

· · used for "Sa~nple tracking ~ill be maintaine<i _(see attachments). A bi-ief 

description of sample .documentS' follow:. . . •. " . . ·-· A~ Chain.-~f Custody Form · ' 

,.\ ,: 

· L. Une Foqn per shipping container (cooler) .. '2 .• Carrier se~ic~: d9eS. ri~t· ~e.ed' to ~ign fo_nfi; ircustod y. seals remain ,. 

· intact .. : · · · ·. ·. · ·. · · · · · · -·· · · ·3. 'l.Jse forall samples .. · 
.. .. Ji. Chain of Custody' Seats . ·. . \'• 

· i .. Two seals pe.rs~ipping container to secure the lid and provide evi4ence. 

that ~amples have not been tamp~red with. · · · . .o. 
2 ... ~over seals with clear,· tape. 
3~ Record seainumbers on Chain of Custody Form. ,. ·· ' . 4. Use fprall samples. . . 

·'· September s. 1993 Page 8-1 · 
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·''•. 

:o: Sample Ideniifk~ation Record Form:~ 
. ~ 

' . . . . 
,.' •. 

·'· 
· , · 1. P~ovide me_ans of recording cr'uci.al·sample· shipping and tr~cldng-

. information~ 
· · 

· · 
: .. - () 

2. · Contai~ information sucha.S: · 
• Sample I)umber · • · :sample niatiix .. 

., ' 

• Sample location code • · . Sam pi~ round . • Ch_ain of custody·number · ~ · · ·Lab code 
• · Date sampled . . • ·· · ,:Date· shipped . · '· ... ·• · Airb1U riurnber. • · Sampling tag nunibe{ ·' , ·_ 

. · ... 

; '. 

':Paperwork accompanying-the samples beiqg shipped, 'to thelabo,;atory. will be 

sealed in a plastic bag that is taped t9 the inside of the cooler lid. Copies of the 

Cltain-of-c~stodyfonns; and. other papetvio,rk (if possible), will be retai.ned with 

ihe field files. · · · · _·• · · · ·. · · ·· · . . · - _ · : . . · · · · . , . i' . ·:-· .. 

· Tw~ sample seals' will be-, placed on. Qpposite sides· o'f-th~ lid and· extending down 

. the sides of t4e cooler. The)id wiilbesecurely taped shutprior to;shipment. ' . 

SGW/citbJAJS {mad~607~i62ww} . looo972l/1S7. . . 

ridix: A- Field Sam lin Plan . 
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ANALYTICAL SERVICES 

STANDARD OPERATING PROCEDURES 

(SOPs) 

Bl Purgeable VOCs 
B2 Total Alkalinity 
B3 Chloride 
B4 Sulfate 
B5 Ammonia Nitrogen 
B6 Total Suspended Solids (TSS) 
B7 Total Dissolved Solids (TDS) 
B8 Total Organic Carbon (TOC 
B9 Chemical Oxygen Demand 
B 10 Biochemical Oxygen Demand (BOD5) and YSI Dissolved 
Oxygen (DO) 
B 11 Nitrate & Nitrite Nitrogen 



Bl 

PURGEABLE VOCs 



,·, •I 

... '' 

' ' . PURGEABLE VOLATILE ORGANICS . 

. ( ., ' . l - . 

This me.thod covers the dete·rmination. of volatile drl!anic-
·compound.s in water and soils. Varfous compoun.ds ~an be anhly:zed' 

· _ Scope and Applieation: 

·, ·. · .. usin.g .this, meth~d~ Refer to Table 1 .for a bteakdown.ofson:i~ _· 
. common compound combinatio~ .. requests aQd their assoCiated 
. reporting limits.. . . . . .· . 

. ' ' 

-Compounds:: 
Benzene. . . . . 

.. Bromodichloromethane 
Broinofa,im . 
Brom'omethane . . . 
Carbon tetrachloride . . 
Chlorobenzene · 
•. . . . . 

Dil)roinocllloromet1lan~ 

Chlo~oeth~e . . . . ._ . 
2-ChloroethylVinyl ether 
Chlorofonn · -· 

_· ·· -- Ch_Iorometh~e 
. Ethyl'benzene. 
aromobenzene: 
sec-Butyl~nzerie ·. 
4-Chiorotoluene· 

. . ~ ":..' 

1 ,2~Dichlorobenzene 
1 ,3-'Dichlorobemene 
1 ,4-Dichlorobenzene· · 
l, 1-Dichloroethan~ 
1 ,2-Dichloroethane .· 
1.1-Dicrhloroethene · . , 
cis-1 .z:oichloroethene · -
'tf.ms~1,2-Dichlor-Oeiliene 
1 .2~ Dichloropropaile 

, cis-1.3-Dichloropropene· 
. traris•1 ,3-Dichloropropene 
Methylene chloride . 
Brorriochlorometha:ne · . ·. . .· ... . 

tert-Butylbenzene · 
. 1.2-Dil:>romoethane · 

Dichlotodifluoromethane 
. u:oichloropropene. 
p-IsoPfopyltoluene 
Styrene. 

· · i ,2,4-Trichlorobenzerie -
. _ I.~.5~Trimelhylbenzene· 

'Acrolein 

. 1;3-DichloroproPa.ne 
Hex:lchlorobutadiene · 
Naphth,alene .. .· . 
1,1, 1 ;2-Tetrachloroethane 

·'· I . . . . 

•. ; r 1,2,3'-Trichloropropil.!te 

.Methyl ethyl ket~rl~(MEK) · . 
Met_hyl tert~butyl ether(Mrtn::) 

-. · tert~Butyl alcohol · · 

' .. c· 

. Acetone_. · _ · 
Acrylonitrile 
Met6ytlsobutyl ketone(MIBK) 

. ' 

1'.·· 

... 
~~= .. 

'. 

.: 1 ., 

·,·· 

. '-·. 

· 1_,1 ,2,2-Tetrachloroethane 
Tetrachlorbethen_e 
Toluene - . 

•• • ' ~ '• , L 

1, 1,1-Trichloroethane . . . -
1, 1 ,2-Trichlor~thane 
Trichloroethen¢ · · ·. . . 
Trichlorofluorometh:me · · 

. V:inyl chloride-· · ·.· 
· m~Xylerte · . 
o~Xylene .· 
p-Xyl~me 

· Di-:-isopropyl ether 
n~Butylbenzere· . 
2-Chlorotoluene ' 

·_ . Dlbromoijlethane , 
2.i~Dichlorapropan¢ , 
Is9propylbei]zet:~e(Cumene) -
n•Propylb¢nzene · · ' 

· '1 ,2,3• Trichlorobenzene 
.. 1 ;2,4-Trimethy_Ibenz~ne 
: Tetrahydrofuran ·. · · 

Trichlorotrifluoromethane 
· 1,2-Dibromo-3-chloropropane 

\ .. 

. ' 

, . I 

1. 'm-Xylene andp.:.Xylene are riqtresolved on the VOCQL column aJlcl wqlbetepo~ed as the 

. sum pf the, unresolved set, _.se·parati~n and confirmation will. b,e· performed o'nly- when 

r.equested .. -
··r. 

2. ·. tertiButyl,alcohol can be 'an'alyzed using this method Vi~ ail FID detecto~ .. 

c·, 

r ,· 

. ,-

'. '·. 

. . ' ~· . 

VOLAru;.F.S-1 
-.--.. ~....:. ·, . . · .... 
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. : '.' 

· ·Method .Referen!ce: 
''Methods fot, Otgapic ChetnicaJ Analysis ·of M uriiCipal anq Industrial Wastewater'', J t1lY ',1982, 

. Methods~~Ol •. Putge~ble.H<ilo~arb'?ns, and 602, PurgeableAromati~s; . · ... 

. , "Test Methods' forEval~'ating·Solid waste'~. EPA-SW846, Septembet,1986, .Methods,801,6,· 
·-Halogenated Volatile Organics and 8020, Aromatic Volatile Organi9s~ · · · · 
. - . ' .. . . ' . . 

.· "Volatiie ·Org:anic ·Co'lrtp01:indsi~ Wat~r by' Purge· ~rid Trap Capil.l~ry Column·,Gas . 
Cbrorrtatography with Photoionization and Electrolytic Conductivity Detect,ors in.Selje$", : .. · 

· ~eptember I9S6. EPA Me tho~ 502 .. 2~ · · · · · ·· ' · · · · · 
,:-

·. Reporting :Limits;' . . . . 
·Waters: J.O ~ 20 ug/L.(See Table 1) . . '' · · .· . . 
Low. ~vel Soils: 5.0 '".lOOug/k'g.;_LO ug/kg for illinois samples (See Table 1') · .. ·· 

· · · , · Medi\lm/High Level Soils: 50.,:1000 ug!kg (SeeTabie 1) · · · · · · · 
. I , 

' ' 

~Optimum Range:~. . : · · . . .· ·. . .· . . . .· "' ·, 

.. , · Up,to,lOOtitnes thereportingli~t'foreach ma¢x group.· 
.. r. 

' . I 

s·ample Handling; ..... 

Waters: .Water samples·are io be collected' in duplic~tein 40. mL:glass· vials with open screw:. , 
caps arid teflon. faced silicone sep~. They must be collected-with rioheadspace in the bottle .. 

.: !· 

· Samples should .be p~eserved by adding twc) drops of 1: i HCl~ AlL$arhples must 'be 
'reftigera'ted at'4°C and analyzed within 14 days of colle_ction., Note: If samples are not 
· pies~rved, samples must be refrigerated at 4°C and analyzed with~ 7 days of collection. · . · .· · · · 

. . . . . - ., ' . . . . . ' 
. ' ' . . 

soils:- .Soils shou'Id b¢ collect~d in 4 oz glassj~s whh teflon iined caps. Samples should be · · 
·packed tightly so tha·t there is no headspace or ~ pockets in· the sampl_e .. ·Ali sampies .must be 
-t~frig~rated at 4°C and anlilyzedwithi~ 14-days ofcollection.. '· ·· . · .·.· '-·· · 

'; ·' 

. . ' I • 

Reagents:and Apparatus:. . . . . . . 
. -.. L . bpert sere~ cap 40 mL vial :(Pierce #13.07.5. or equi~alent). 

2. · Septtim- tetlon·faced_ silicone (Pierce· #12722 or equivale-nt). 
3. : Purge and trap d~viCe- :[ekmar LSC2000 equipped w.ith AL_S2016 multjple ·sample 

· . optipn. , . . . 
4: · Trap.:1.2" long with 3" Tenax, 3" Si!ica' Gel, 3" Coconut Charcoal, Tekrilar Part #.14-

0t24-003. ' . ' ' ' ' ' : ,• ' ' ' 

. 5. ·.Purge ttibes ~5-mL fritted~ and is mL Qigposable cuiture tUbes (~!4" O.D.)· . 
·' ·, ' : ' • ' ' : • . ' I . : ' ' '' . I ' ' ' ~- ' 

. ,., 

.,· 
' ,· 
,. , ' 

'.··. 

1'. I 

~ .. ·. ',I 

·' _:. 
. - ~ 

; . ( . VOLA tn..Es-2 .. 
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.·' ·. 

··, --
. ·c 

,, ' 

6.. ·Gas chromatograph.: Vatian34QO equipped with-~IDartd Han detectors ·in series,· 
ine gabore c~pillary. column: adapters,. rruikeup. gas, andcryo genies. . . . . • . . 

7, · Col~rnn- 60 m ·x 0~75 m~ LD., l.5'um film thickness; VOCOL megabor~ coltnrtn, 

·· Supelc() Part #2-373M (105m\ 0.53 mm l.D.-Rtx-502.2·, Restek ·Pai:t # l0910 for only · 
·those sairipl~:s- which require tefto.Butyl Alcohol} .. · . .. . . . . . 

. 8.' Cilass Syringes: · ,, . . . . · · · · . 

, 5 mL Le,udock pp · ·.· · · ' . 
1 mL Hamilton ~ ·.· · 

· ioo uLHarhlltori . 
. 1 0 uL Hamilton ' 

··-, . 

· ~5 uL Hamilton . . . 
· 9. ·. Bala~ce- ± o.ooo1 g :(Mettler AE200). . _ 

~. ·. 

""\, .. -· _,. 

10; )3alance: ± 0.01 g (Sartorius, 12Q2 MP) · ,. . 
11.. Reagent water- water whiCh has been sno\Vn to he organi~-free at the method_.detection . 

·. ·limits (tap water) ... · . . · · · · ·· · · · . 

12~ Methartol-:B&J Brand purge and Trap Qrade . 
13. ·-Beakers·~·assorted-···· .·. :· ·· 

· 14, :Voh.:~inetrit'flasks -·a~so~ed ... 
' 15 .. Pipettes- 5 ~nd 10 mL '{Olumetric 

·. ·.16. ·Mininert Valv.es -. Leijrlock· , 
17; · Hefium .. 
18. ··Hydrogen·~ :ulta h.(ghpurity grade .· 

19. _Liquid Cb2 . . . . . 

-20. 'Standards (refer to reagept prep~ation sectio~) · 
·.. ' ., . -: . ' . . ... 

•;. 

'··' 

Note: App~tus can be s~bstiruted With equivalents. 
' .- ,. . . . . 

,I • ~ 

·· Gas Chromatographic Conditions: .· 
. Column: . , . 
. 60 m X o.7s mni. LD.,;· 1.5· UJ;Tl film thickness; VOCOL me,g'abore colum~ 

. ·· . ·. (105-m 'x. ·o.53 mrili.D. Rtx-502.2, Restek Part# 10910 for only tl:tose sarnples which· 
·.. .. ··requif~'tert~Butyl.Alcohol). · · .· · · '· ·' . < .. · ':_. · '· ~· .· · - . ·. ·. · 

. . ( ' . - '. 
;;_ .· 

c·arrier Ga~: . 
. Helium . . . . . . . . . . 
)0.~/min; make·up to 35 mL/min · 

I; • 

' ' - . ·., . .', 

',,· ' 
' ', . 

• 'I'· 

.·' 
.D~tectors (in series):· . 

L .. Photo Ionization.:- 10.0 eV · .. · · 
' ·! 

. .. 

."·t ' .. , • Sensitiyhy -Range 1-i x A~tenuati.on 8 
·~emperature ~ 250~C, ·· · · · . > 

2~ ·Electrolytic Condu'ctivity ~Hall iooo orHa11'700A!ECD 

,. . •- , ·Mode - Haloge~ · ' · 
,C ' 

. . VOLA Tii.Es-J 
·. • I' ~· 
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:, . : 

' ·. ·Reactor temperature ~. 900.,C . . . 

··Solvent Flow· 0.5 mL/min·Methanol· 

. ·Hydrog{m Flow ~50 mL/nun . Oven: . ' 
. Initial.··.; 5"C,· Hold for S,miil . ·: · 
Ramp-. 4"C/n:li.n. ' · · . 
Final -180~C, Hold for·2 tr1ifl. · Ptirge & Trap System:. . . · . 

. . .· . 

Trap: fenax/Srlica·Gei/Coc6f!ut Charcoal 

.. Pll:rge Flow: . . ··· · · . · · 

. . Aqueciu& samples~ 40 mL/min · . 

. ·· .. Non.-:aqueol1s SliD:lples- 60.mL/min for Soils 

· Purge Time: .s minutes.· 
· 

Dry Time: 0 rriinutes .. Desorb: 4 ffiinutes· at 180o'c . . • 

· B3ke: ··15 minutes at 225.;c 
· · Transfer line: .. IOO"C · ·.~ ; · 

.. , .. 

'· . 

·.' . Note,: ·Anafysisconditio~s may be changed to .optimize the analysis p~ovided that se·n~itivity and . ' 

. te~olu~ion is determiqed to be equal to or better than initial demonstration of capabilitie?. 
· · 

Reagent Prepa~ati~n:· ·' . 
J.· ·. ·· ·stock standard preparation guidelines are provided· as Attachment I. 

.. 

-

. 
~ 

"' -
' 

2. · Worhlrig siandardprep~ationguidelines &-e provided as·At~chtneht n ... 

. 

. . 
. 

. . 

. . ( 

-

·.., '-' 
. . 

' . Procedure: 

. ; ' 

·. Preparatioil' ofCalibration.Standa>rds~:· . 
. . 

. 
. .. . . 

. The instrum.entn:iust be calibrated for all co·mpounds of: interest· FoJipw tbe t;hart belo\v for . 

c~ibration 'stan~arcfpreparation: .. · • · . : · · , _ ·. ·. · ·. ·.. .. . . · · · ·• ~ . . 

Standard· 'STDI .. 
STD2' · '. STD3 ·.STD4 

STD5' STD6· 

·Concentration· LOO ugli. .. 7.00 ug/L •. 5.00 tifYL . -' · · · .. lO.Oug;L · •· · · 20.0·ugJL · · ·. 40.0-ug/L . 

Volume ofWotking Stock · .· 
. . Standard to 100 mLrea2ent wate·r 

5 tit. .. 
lOuL 

2SuL 50 uL' 
·100 uL 
200uL. 

-·vou. TI~-4 



. {. . ~} .. 

Analysis of 'Vaters: , . . . : . . . . . . ' . . . 

. . "1 .. ·. :S·efore 'any analyse~ c~ be perfonned, ~1 purging ~essels must.be cleane9-~ith reagent water 

at least 3' tim~s·. for e~trell1e.ly dirty vessels, cle~n them with· a 1;10-HCl solutions, rinse with 

reagent viat~r3 ti¢es and dry them jn ai1 oven overrii~ht. · · 

. 4 .. · · R.en'love the plunget from a 5 mL leui:lock _syringe.· FIH the syringe With t.he low level . 

standard~· Replace the ph.inger·and adjust the v'olume to 5 mL, making sure that air bubbles are 

. not present .. Lo~d :onto autosampler. Repeat thi~ stet>.for all of the calibration· stan <;lards, . 

. fr.om low concentrationto high .. Note: If the 502.2'1istis required, 3.dd-5 uLof the 502:2 

surtogat~ solution· (1 0 ug/mL) to each of the cali-bration -standar4s~- The average response is.· 

calculated, and.the sul'rogaterecoveries are calculatedagainst·thisaverage response. 

3.. · Afier.the.ca1ibration standards have been loaded and analyzed, the QC:cQeckstandard must be·: .. 

_analyzed: -Fill, a 5. mL.s);ringe with the workin~ check 'siandard, arid lo~d o'nt.o the A~$.'·: ... · · 

. ~4. . Prepare a inethodblank-byfllling·th·e 5 nlL syring~ with'5 mL reagent water< Add 5. uLofthi 

. - . I . . . . . . -. . . 

. 601/602 surrogate (10 ug/mL) and 5 uL of the _,502~2 surrogate (10 ug/mL) solutions througl) 

. the ~aiv~ bore.ofthe s}rringe; Load onto ,a\l_tosampler. · 1 · 

-·· . ·. . . . . . . . . ' . -- ';" 

·s. · . If alfcrit~ria.is met forth~ initial calibration, the QC che~k standard, and ~he· blank, s~mples 

. can be l9aded onto the instriiment and· analyzed.. · · · · · 
' ' . ,· ' -. \ ' ·. . . - . 

_ 6 .. · _ .. Prep~re:.~ labor~tory.fort1fied biank.(LFB) ·by filling as· m{ syringe with '5 ·fiLs ofr~age,nt· 

. -~~ter;. Acld 5 uL of the 10 ug)rnL working matrix spike solution, 5 uL·of ~fie iO- ug/mL . 

601/6.02 surrogate.solution, and5 uL of the 10 ug/rnL 502,2 surrogate solution. Loadonto . 

ALS. . . . ·. . c . . 

7 .. Samples are prepared·byf~ling th~ 5 ffiL syringe with 5 .mL. of sample·, arid add 5 uL ·onhe · 

either the 10 Ug/fi1L 601/(;02 suftogate ~ohition' or the 10 ug!rriL 502.2 surrogate 'sol_udon, 

depending upon the analy-sis' requested~ Load onto·the ALS. _.Note: 'this resultS in a final 

surrogate concentration· of 10 ug/L· . . . 

· 8.:. ·. After every 10 s~ples analyz~d, a ~atrlx ·spike ~d in'atrix spike duplicate. must.~ analyzed; 

. These are prepared like·regrilar samples except that 5 uL of the '10 mg!mL working m'imix. 

-~spike .solutlqn·i~ added to thc{S rnL .of sample. 'This should be ·peiionne<;l in duplicate 011 the 

- . sarnesampl~ .. Do not spike-trip or field blank:s; . Load-them onto th~ autosample~. ·Note:· ttiis 

. 'resultS'ih a.fjnal concentration oflQ ug!L f()r each ofthe matrix spike' a~alytes.· .... · . 
- . . . -.. ' . . . . . - . . . . . -... 

.. ' - . ' ~-

•, ,'. 

, '.· 
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I 
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:; ' 

· '9. At the end of an analytical !,,n, a,lO. ppb continuing-calibratfo~ verification (CCV) .standard 

. must be analyzed. Prepare.a 10 ugJL.CCY smndard outlined in the tabl'e_ in the ''Preparation 

of <;:;ilibration standards". section.· For compounds ~itli elev+tted reporting limits, a· CCV 

. __ standardis.run..atlO~Umes the-c,:mcentration ofthereporti~g·lirfiit.· · · ·., . 

·. i() ·. ·If th'e sampl~·responsefor ~ny of the compourtds is great~t tha:n .th~ response of the. highest· 

calibration ·standard forariy analyte~~dilutior:t is required .. The level' of the dilution should be 

. su,ch tl~at the concentration of the _analyte(s) is (are) a,pproxirmiteiy mid-range iri the 
. ... . - : :. . .) . ' . ' . . ' . .· ,,, 

c~ibration: . . . . · · 

. . The run order should be as follows: 

i' 

' 

····nay·l· .. 
' ··1. . LOO' ug/L ca,librauon stan.daid . 

2._ 2.00 ug!L caJ,ibratio'n standard . . . 

3. · 5.00 ug,i. calibration s~dard. 
4. ·. 1Q.o·u-g/L;salibrntion standard. 

5. 2o.o ,ug/L calibradoi1 stand~d· · 
· · .6; 40.0 ug/L calibration standard· .. · .· <-

7 .. • .. QC Check Standard (t? verify initial c3.libration) 
8. . M~th.6d Bla,nk ··. 
·9. · L~botatoty fortified blank· 
·10. Ten $arnples · .. 

11: Matrix spike 
· 12. ·Matrix spike-duplicate 

; - ',' 

. 'j 

, I .· 

. J 

( · .. 

.. I 

13.' Repeat sequence,l0~12~ . . . . . . . 
14:·· .En,d the ru~ with the analysis 'of a. continuing c;al~bration verificatio,rt· standard .. I .. 

· .·(CCV).· . . . . .. . . - · 

. . . : . . . 

. Day i (and succeeding days) .. ··-

1. Analyze a..·ccv standard. 
2. Analyze a method blank. . . 

3. Proc.eed with sequence #10 froin Day 1. 
··--, "'-

: Analysis of tow LeYel S.oils: ... 

1.· · Tbis ana)ysis is peiforriled o~ soil sarnples. whiCh .contain levels .of contamination less. ·than 

ioO uglkg or when lower detettion -Iimits-ax:e ~'quired. · . . . . . 

. 2. Calibration: Follow' the s'am~ .procedur~ for ~alibrating the instruin~n-t as f~{ the water 
'• . . ' . . . . - ' . ' . 

analys,is;_ ·. ·, ·. 
'· ··, ·, _· 

'!, .•· 

· 3. . Samples-are prepared :by weighing 1-5 + 0.03 grams·. of soil-(~mount depends -o·n desired

cietection iirrtit) into the purging vessel. Record the weight~ and load the purge vessel~onto the · 
~ • ( • • • • • ... - • '· • • - ' • • • - - • J • • • 

. . . 
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I 
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':··· 

aut_osampler .. 

. . . 4. ·. Add 5 ri'iL of reagerit w.ate-r spiked with5uL of the 10 ~g/inL wqrking SUrrogate to the: purge < 

.. " . . . . .· . ,•' . . ' ··, .. '. (, . 

vessel conta_in,ing the soil sample. Note: For .samlpes requirin·g. 5 grains of soil, 10 mL of 
. _reagent water is added rot })etter'pUrging.' . ' - .• 

· . 5, · Matrix spikes and matrix spike duplicates are analyzed, ev.ery.l 0 samples ~s .\vit_h the.'\vater .· 

atihlysis. Add 5 I11,L of reagent water spiked with 5 u~·o·f the ~0 ug/mL working m-atrix spike. 
and 5•uLqfthe' 10-ug./mL.working surrogate to thepu·rgevessel-co-ritaini~g·a pre~veighed · . 
. amount of soil sample~ This sh~ulq be dope in d~pli(;ate bn the s:une 'sample; . . . . 

6. · A~ the e·nd ofevery run·a 10- ug!L collun~ihg ca,iibnitions ~tandard must be analyzed'. 

Analy.sis of Mediufn!High L~yel'Soiis:. . , . 
L . This:analysis is perlormed on soil samples which: contain level~ of contamination above 

. 100 ug/kg or when lo~ detection limits arci nOt'teqtiired.·- . 

2. .· The calibration,' Qc check standard, and rhethodblaclc ate analyzed the same_' as for the, water 
anafysis. ' - ; . ' - - ·- . . ' . -

.·./ 

, 3. · · A methanolblank rriust be analy.zed. This is prepared by adding 100 uL of methanol to, 5 ~ · .. 
of reagent water, and.5 uLof each ofthe 10 ugJffiL 601/602 and jQ2.2 working surrogate$; an~ 

. then loaded onto the autosarhpler. : . . - . . . . 

-·5. Add 10'0 uL of the extract t~ 5 rtiL of r~agent water which contains 5 _uL ~f the 16 ug/mL 

working soil surrogate: Lmtd onto tbe·a~tosampler. , · '. · _ ._--

.· ... ; 
... ·, 

·, -

. ,' ' . •'f.· 

' .. 
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. lithe controllimits are not met-aseco~d time, corrective actionne~ds tob~taken .. _: .. 

4. · Labo~atory Fortified Blank '(LFB): Fo·r·eveiy batch o_f sampl~s .analyzed; one LFB ·must be 

· ·prepared ·and-_analyzed~ If the _batch contains·rticke than ~5 sampl~s •. th~n an LFB;mustbe 

. :an-alyzed for every 15 samples orfr·action_thereof. Theinientof this sample is to. demonstrate' 

.the al::>ility of the laboratory to provide 'acceptable' res~lts· in 'the abs~nce of sample ·~a~riX . 
effects. In the event that poor, recoveries are obtained for b~tcb Sai11Ple MS or MS~s. the LFI3 . 

. ·is evaluated to veqfy that_the recoveries associated with the M~/MSD are matrix related, and 

. the o,veralllabor'atory_ .petfqtmance'is riot in question. The same control limits as for 
· MS/MSDs are ipplleci to LFB samples, -. · · ·. . . ) . · · ' · · ·. · · . · · - . · . . -

• • \ I • . . 

.,· '·' . 

. If, howevet, acceptable ~esults cannot be obtainedfor'the LFB, the prohl~m must be :id~ntified 
. andresolvedpriort6 the analysis:of samples. The d_at:l'fromLFBsamples are rriaintained.ori a 

controlchart '' - . . . - . . ., - ' 

5. · -. Stirrogates: Worlclng surrog~tes are addedto each sample -to monitor the perlormance of th~ 
. method. Surroga~e recoveries are catculated on· an external standard basis> lfa surrogate 

recovery falls outside ofthe atceptable contt~l .limits~: the 's~ple should't>e reanalyzed. If the 

.. ~urrogate recovery:still falis outside' of the con~ollimits, sample results should be flagge<:L 
. . • • I, ·, . ,, • ·. • ,' • . · .. • . .·· 

6 ... ·. 
1
Initial_ C~iibration- Criteria: ·. 

A minimum of 5 ·calibrati~nJe~els must. be included 'i~ the curve. One or' thes,e levels 

' ,' 

. .. 

mustbe adpph>:-, . . . . . - . . '· · 

. __ All51evels c_nosen for the lirtearr~gression m~stbe the samefo~everycompo-und~: . 

·· ·. The correlation coefficient (r) for the calibr~tion curve must be >0.995 (for Waters-
software, f?;0.990) .. ' -- ., . . - - ' . . . ' 

The· x~intercep,t {For Water's software, IAI/B) expressed as concentratjort, rt:tust be}ess . 

. th~. the teported, detettipn Umit for ea~h analyte (1.0 ppb forau except-_2.0 ppb. for m+p-

.. · .. xylene, dichlorodifluot:omethane, 1 ,2.,-dibromoethane, cnlororheth~me~ bro'momeihane, 

.. 'and chl6ro~tharte; .3.0-ppb for methylene· chloride and-1;2-:dibrom~-3-chi~.roprop~ne; ~ 
. ppb for MEK, :MIB~. acrolein,·~nd ac.rylo'nitrile'; ahd,-20 ·ppb 'fqr acetone and .. ~ 

tetraliydroftirari). · · · · · · · c · - · 

If any of the above criteria is ~ot met, corrective action must be taken, and.the chlibration · . 

. standards· an'alyzed again. · ,. 
'.,·' 

'.·. ~ 

''' 

7.. .·.Continuing _CalibratioQVeriflcation (CCV)~cceptance criteri.a: . . . . . . ... - ·-·· 

' ". J:he·initial calibratiQnmust be verified each working·day before any samples can, b~ 
. -~nalyzect · .· .· .. · . . ·~: -- , · . ~ . . . - . . · . · · · -, _ . · ~ . · - · · : · . 

. _ . .,.) . 
;' .. 

·. \ 

I '· 

. ' 

.. . /• 

' .. 
, .. 



' . . ' ' 

·_·.:: 

,.· 

. A CCV at 10 ppb mu.st be ari~yi:ed atthe beginning-~d'end of every analytical run. For . 

compou.nds with elev~te&reporting limi.ts, a CCV at a c:·oncentration. of 10 iim.es the-

. concentration of the reporting limit is an'alyzed, . ' . . .. 

The z:ecoveri~s for aU compounds but ga.Ses·must be within the 70,.130% criteri1L Gases· 

ar.e to be withi"ri-50-150% criteria.··If:any ~nalyte fails to meenhe-se criteria~ then the·· 
following c;onditicms must be 'applied:· ~- . . . . . . ·, . 

• " ! I 

· · ·: Acal.lbrat~<m -standard· at 1.0 ppb (or at the repo_rting·Iimit when ~eqJiired) i$ 
'· - . -.- analyzed. to verify that detection of the .;malyte can be achi~ved,. with recoyeries 

. for theaffecteci"analytes Within 70.:130% (~0~150%for gases and2CLEVE): .. 

·The affected an·alytes do not fill the criteriain 2 consecutive CCVs {to ensure that ·_ 
the problem is not a systematic or recufrillg one). . 
]f the above conditions are not met, c·orrective action must 'be taken, 'and all 
. s~mples analy~ed since .the last accep~ble: CCV ~ust ~.re-analyzed. . . .. 

'., . . . . 

,· .. ' _,._ 

-. Calculations: 
... 
'·:. ' 

Waters.DataSyst·em: __ · . . . _ . ; 
· L The Water;s Data system automaticaily- calculates sainple concentratfon for each ccimpoti"nd of· .. __ 

interest:. It do~s this by computing a.Hneat·regression for;each compou·nd.·ftom the: daJa .. 

~c;quiredfor the calib~ation'standards. _-This cortippted calibr~tion curve.I:tas the equati~n: ,_. · · 

' .. 

' .. 

·_y=-inX+b l". 

. . . : . . . . . ... 

Wl1ere: . · Y = . response in height unitS . . .· _ . _ ... 
· m = slope ('~B ;, 'on the Water's system) :. .· . _· ·. , · · 

·-·X=·' con~entrntion in ppb' (ug;L for waters~ ug/kg for soils) 
'b 1=. y-intercept ("A" on the.W~ter's sy~tem). . 

. . ,. '. ' '. '. . ··' .. 

. Therefore, for sample concehtratio~s- the.equation woqldbe:.' 
• . . • • - ' ' : ·, ' . ! ~ •. • • 

X· - = . <:Y:!v~x diluticm(ac.tor 
(rl1) 

. r _.' 

. ' ~. 

The dilution factor :c~n be ~dqed ·intothe· Water' s_system. by ent~ring the correct fact~r·u:ndet 
·. "Scale -Factor" in the multinl.ethod(see Water'sOperatfon Manual).· · - · · · 

• '. ~ • < • • • ' • • 

. . - . ,, ' ··: -~ . 

. -·Manual CalCulations·:.· - . . . ,. 

·. _ .t -•· Relative Pe~cent Diffe~ence ·(%RPD):. This·calcul~tio~"js used: to-figure th~ l'recisioriof ~ach. ·_ 

.. · '·' 
,,•' I 

. ··. ·' ,· .· \· 

. · .. : 

' <: 

. . ·. _.,. 

. . . I . . 

.. '• . 

"/ .•, 
I' 
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compotmd'from ihe matrix spike/matrix·spike d_upiicate. 

' .. · %RPD = (A~B) . X 100 
. . ·(A+B)/2 · 

Where: A= Ma:trix spike concentration. (ppb) . . .. 
B.= Matti;< spike duplicate concentration.. (ppb) 

~ . . . ' . . . 

l ' ,-· . • . . .· . : 

.. 2.·- . Perc~n.tRecovery (% ~ec):. This-calculation is used to figure the accuracy of each c'ompound 

• .. 

-·from the matri;< spike/matiix spik~ d_uplicate (MS/MS D). · It· is. illso used. for· the QC Chec~ .. 
· · stand~d r~covery and the continuing calibration. · · , · 

. : l 

. · .. , Where:: · 

%Rec == Ax 100 
B 

. A = The con:tpl.lted concentrations' (fo~ the ·MS/MS and QC c~eck 
.. standard), or the current res pons~ 'for the 10 ppb continuix:g calibrati6n 

·standard. · 
,, ·'· ... 

·" · B =The theoretical concentration expected tobe.d~~ecteo (for MSJMSD 
·. and the QCch_e.ck standard), or the initiallO ppbstandard tesp~ns~. 

' ·' .·1 .. 

. . 
; ' 

· . ...: ., 

·'t 

... 

· ... , . ·. \ 
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ATTACHMENT!. 
·Pr~paration ·of Stock ~tand~rds , 

'·. 

.··1' 

- ~ ' . 

·. ·, .... 

·. · Sto,ck Standard Solutions~. $tandl;U"ds c~n be p_repar~d in-:ho~se ft;m neat refetence· materials or·. 

- Call be purchased' as certified solu~iobs. Forin7house, neat standard preparation, the stock standard 
so,h.itions are prepared as follows;. . .. • ! . . . ' 

•,·. I 

· .i ... · . Add a'bout 9 mL of ~ethanol to :a 10 mL volumetric flask.· Allow the fla~k to· sra.nd, · 

tins~oppered undl all alcohC>l ~etted surfaces have dried. Tar~ the fl~~k on air anaJytical 
balanc~~ · ~ · - · , · · · ' · ' · • ' · · · · · · · · 

- , .. -
. . . . . ' . : ' . ·. . . . . . ;I . : • . ·. . . . 

2;' .' Using a 100 uL syringe, a,dd·appro~imately 100 mg of the referertC<?·material. Make sure the 
· .. · diops falldirectlyinto tlJ.e methan.oi. RecordweigQ.i ·and tare flask.·.·· .. · . . . 

3. .. Repeat st~p 2Jor e~ch co'nipcmndor'interes~ rc:cording the weight each time.· 
. . . - . . ;_ . ' 

'" ·'· 

. 4 .. ·, Aftera.J-1 compounds' have bee~ added, dilute to volume'with methanol, stopper;· and.inven ~hre~
. times to ·mix.·· 

· 5, Correction forth~ rec~rded weight is re,quired fo~ compounds thatareless tha,ri 96% pure. 
' ·,. . . ( . . ·- '. . . . '· . . ' ., '. 

6.· T;hose stock st'andard,s which·a·re 'p.repared in;;house sh.oulq be prepar~d fresh:.rrio~thly. - :, · ~· 
-' Commercia:Iiy purcha$ed miX~s. ~,re 'good fQr I. month -after the 'ampute has :been opened. 

. .However,, stoc;k 'standards .should be prepared fresh mpre frequently if the analysis ~f the~ QC. 
Check Standards indica~es that loss or degradation has occurred. . . .·- ··. . 

:,.·• . Req:uired Stock Solutions' .· · 

• . 1. voc si~k-Sol~tion #1 (PUrchased):·. 
I .• -· ' • ,·• 

i,_ 

' . ~-

,· .. 

· Compound-. 
Benzene·. 

. · Bromobenzene . . 
Brominochloromethane 

~ B~omodichloromethane, 
. Bromofonn . 

Broniomethane . 
n~Btuylbenzene · . ·. 

· sec:-Butylbenzene . 
· ·. uirt-Butylbenzene ·.· 

Concentration· . 
'. 100 uwmL. in Methanoi 
· . · lOO.uymL in Methanol 

100 tiymLin Methanol · 
'· '100 uymL jn Methanol · 

. ·. · 100 ug/mL in Methanol. · 
lOp u·g/nlL in Methanol· .· 

. 100 uwml. in Methanol' . 

. 100 ug/l)'lL in M~thariol 
· 100. ugtmL in Methanol · 

( · .. 
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,_; 

Compound . 
· CarbOn tetrachloride 

. . . .·- ' 

Chlorobenzene 
Chl9roethane 

·· Chlorofonn 
· Chloromethane '. 
2-Chlorotolu~ne 
4~Chlorotoluene· r . 

·, ..... f. 

Dibtom9chloro~ethane:· · . ·' 
I ;2.-Dibromo-3 -chloropropat:~e 
.1;2.-Dibromoetharie · 

· . . - Dibromomethan~ · 
l;l.~Dich'rorobenzene· 
1.3~0-ichlorobenzene. 
1,4-Dichlorobenzene .· _ .. 

. Dichlo~odifliloromethane · 
: J.;I-Dichloroethane 
l;l."'bichlor~thane' 

j .i-Dichloroetherie •. 
cis-:1,2-Dichloroethene · 
a-Xylene 
tn~Xylene · · 

· p-Xyle.ne . .· . . 
~ns-1:;2-Dichioroethene .. · 
1 ;2.-Dichloroprop:lne ·: , .. 
1,3-Dichloropropane 

: 2;2~Dichlpropropane . 
1,1 ~-DichJor6propene 
1,3-Dicnloropropene 
Ethylbenzene · · 

· ' HexachlOrobutadiene · . 
Isopropylpenzerie . · 

·. p-Isopropyl toluene 
Methylene chloride 

. Naphthal~ne · 
. n-Propyl benzene 
Styrene · : -·: . . . 
1,1,1,2-Tetrachloroetrulne 
· f,i :i.'2-Tetrachloroethane 

· Tetrachloroethene ', · 
Toluene . . · ·. . . .. '.· 

. 1 ;2.,3-'tnchlorobenzene · 
· 1 :2.4~ Trichloroben~ene 
· 1,1;l•Trichloroethane 

· · Ll;l.-trlchloroethane 

· .. ,_ 

. . '· ~ . i ·. 

._· .. -

. :: 

. ·' 

'.,-.-

·Concentration · 
100 u8/rnL in MethanoL' 
100 ug/rnL inMethan.ol· 

· ·· . ioo ug/rnL in Meth:lfiql 
100 ug/rnL in Methanol. 
100:ug/rnL in Methanol 
100 ug/rnL in Meth~ol ·. 
100 ug.tinL in MetJ:tp.nol - . 
ioo ug/~ in Meth:lnol-
1 00 ug/rnL in Methariol · · 
. 100 ug,irnL in, Methanol 

·· · .· 100 ug/rnL in ·Methanol 
109 i.Jg/mL in Methanol
lob ug/rnL in.Methariol · 
ioo ug/rnL in Methanol . 
1ao'ugt.mL in Methanol · 

· · 100 ugiffiL in Methanol 
100 ug/rnL ~n Methanol 
100 ug/rnL in Methariol 
100 ug/rnt. in Methanol • 

. · · 100 ug/mL in Methariof' 
· 100 ug/rnL in .. Methanol 

100 ug/rnL in Methanoi 
·· 100 ug/rnL in 'Methanol . 

100 ug/mL if) Methanol · 
·100 ug/rnL in Methanol 

· · 100 ug/rnL in Meth:lnol 
1 oo ug/nlL in :Methanol 
· 100 ug/rrll,. in MeV1anol 
100 ug/rnL in Methanol ' 
100 ug/rnL in Methanol 

·. · · · · . 100 ug/mL in Methanol 
· 100 ug/mL in Methanol 

.· 100 ug/rnLJn Metttanol 
)00 ug/mL in Methan9l 
, 100 ug/~ in Methanol, 
ioo ug/rnL in Methanol 
100 u'g/rnL in Methari9l . 
100.ug/mi. irlMethanol . 
100 ug,trnLin·Methanol ··. 

' 100 ug/mL in Methanol 
· 100 ug/rnL in Methanol 

·ioo ug/IJ'lL in Methanol 
1Q0 ug/mL iii Methanol 
1()() ug_frnL-in Methanol 

' ... 
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Compound · 
trichi6f{,ethene 
Tri~hlorofluorometh<m,e 
·1 ,2,3-Trichloropi:opane 

· .. 1,2,4~Tnmethylbeznene 
_ _ _ _ l,3,5-Tritne~hylbenzep~ 

... 
- .- 2. voc Stock Soh:Jtion #2 (Pur_chased): 

Compound 
Vinyl chloric1e 

. ' 

3 .. _ VOC Stock Solution #3 (Prepared internally): 

. ·. 
Compound · J .. • 

Pi~isopropyiettier · · . _;·. 

_\' 

4, VOC Stock ~ohition #4 (Purchased):. 

Compound 
.. 2-Chloroethylvinyl eth~r __ 

.. · ': ' . 

' I. 

-Concentration 
iOO ug/mL in Methanol 

. 100 ug/mL-in Methanol 
100 ug/mL inMethanol . · 
)00 ug/mL ~n M~ilia.Qol 
I 00 ug/ipL in _Methanol ·- · 

Concen'tration 
100 ug/mi. i~ Methanol 

' c. 

Concentration - . 
I 0,00() ug/mL in Methanol . 

· - : Concentration -
__- 1000 ug/ml.',in·Methanol_ 

.. - - S. Keton~s a~dTetrabydrofuran Stock S~iution (Prepared-internally}·: 

f • - Com'pound --

Acetone _ _. ___ _ 
Tetrahydr9furan (THF) · _-

. Methyl ethyl ketone {MEK) • 
Methyl i_sebutyl ketone (MIBK) _ 

, Methyl tert-butyl ether ' · 

.- .. 

· Concentration . · ·. .. 
10,000 ug/mL in Methanol 
10,000 ug/mL.in Methanol · 
lo,ooo.tig/mL in Methanol 

_ ·1 0,000 iig/mL in _Methanol 
, io,ooo ·ug/mL in :Metrui.Iiol 

. .. •' .. 

· . -6. Acrolein and Acrylonitrile Stock Solution (Prepared in-ternally): . · 
. . . . . ' . . . 

. ' ' .. 

·Coni pound.
Acrolei.n 

·-. Acrylonitrile · · 

Concentration . 
· 10,000 ug/rnL in Methanol · 
_ 10,0<)() ug/niL.inMethanol _-

., ' . 

. . ',-' 
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· .. , 

·7 .. tert-Butyl Alcohol Stock Solutio11 (Prepa.red internally): 
. . ~ . . . ' . '· ' : ~ . . ' 

• .·.I. . . eompound 
tert~Butylatco~ol 

. Compound_ _ 
Tri~hlorotrifluorometh:ine : 

I I • ( 

' '·· 

9. 60I/602Surrogate·stock (~~pared i~i~rnally): · 
- · Compound · · 

· a.a;a~Trifluototohierie · 
1 ,4--Dichlorobutane 

10. 502;~ SurrogateStock (Pr~pared inter:nally}: . 
· Compound ·· 

. fluoro&nzerie, 
. - 2"Chlotobutane · 

· Concentration . _ 
10;000 ug/mL in Methanol . 

. Concentr~tion 
· 10.000 ug/mL in Methanol· 

., . 
'Concentration. 
10,000 ug/mL in Methanol 

.. IO,Oooug/inLin Methanol· 

_ Concentration _ 
. lO,OOO.ug/mL in Methanol 
·.\0.000 ug/mL in. Methanol . 

.. 11. Matrix Spikiiig Solhtio11 (Purchased): .· . ; 

-Compound · · · · 
Benzene·.· 
Toluene· 

·- Chlotobenzene : · · · 
Tdchloroefuene · 
1; 1-Dichloroethene 

. ' Concentration 
· 250 uglrnL in Methanol 
250 ug/1'J1L iri Methanol' _ · 
.250 ug/mL in Methanol 

· -· 250 u·g/~ in M(!thariol 
i50 ug/mL ~n Me!Jlanol 

. ·12. QC (:heckStandar~ Stpd~ Soiution_#l(Purchased):-
.. ' . ·. · Compound . · · · 

,. .. . ~ 

. . '') 

'.: ·~. ' . 

Mix A:.- · .B¢nzene 
· Bromobenzene . . 
· Broinochloromethane · · 
Bro~odichl~romethane · 
. Bromoform : 
n~Butylbeilzene · 
sec-Butylbenzene .. 

· te·rt~Butylbenzene. ~ 
. Carbon·tetrilchloride . · 

. · · ~hiorobenzerie 
· Chloroform 
_ . 2-Chlorotoluene 
·. 4-:Chlorotoluene 

. . . . ' . 

,' 

.· .. '. 

. ''. 

-Concentration . 
· 200 ug/mL in.Metha:nol 
2'00 ug/mL in Metl:ianol . 
200uymL iil Meth@ol 
200 ug/rnL ~Methanol-·. 
200 ugtmL in Methanol' 
200 ug!mi:. iri Methanol . 

·.- 200 ug/~ in Methanol· 
· · 290 ug/mL in Methanol 

, . · 200 ug/mL in Methanol · 
· .200-ug/mi..:in Methanol· . 

. · 200 1,1g/~ in Methapol 
200 ugtmL in· Methanol 
200 ilg/mL in· Methanol 

(.. ' 
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• ' I ·~ 

. compound · . 
. . Dlt>romoehioromethane 

1,2~Dibromo-3-chloropropane· . .· 
·1,2-Dibtumoethane · . · · · · 

. Dibromomethane · · ·. 
1,2-Dichlorobeniene · 
1.3-DidHorobenzene' 
1 ,4~Dichlorobenzene · 

· 1;1-Dichloroethaile 
1 ,2-Dit~loroethane. 
1,1-Dichloroethene 
cis-1 ,2-Dichloroethene 
traris- i i-Dichloroeihene 
.1)-Dichloropro~llile . 
1 .3-Dichloiopropane 
7':2~Dichloroprcipane 
1 ,i •Die!llom_ptopene 
1,3-Dlchlorppropene : ·: . 

· . Ethylbenzene · 
· Hexa~hlorobutadiene : ' . 
· I5opropyl penzene 

p-Isopropyl toluene · · 
Methylene chloride 

· ' ' ·.·. Naphthalene ·· 
· . p-Propylbenzene ·• ... · · 

.Styrene •·.. . · . . . 
1.1 .1 ,2-Tettachloraethane 
:1,1 .2.2-Tetrachloroethane . 

~ . ' . 

· .. Teiril~hloroethene .. · ·•,, \ 

· · -Toluene· . , 
· 1 ,2,3-Tnchlorobenzene 

·· 1 ,2,4-Trichiorobe~zene 
.. 1,1,1-trichlori:>e~hane 

1,1,2-Trichloroethane 
Trichioroethene . · · . 
l .2.3-Trichlorop~opane · 
1 ,2.4~ Trimethylbenzene · 
·1.3~· Triin'ethyibenzene 
.o~Xylene ·. · 
m•Xylene' 

<~Xylene 

. ·,' .-

I . 

-'·' 

.. '',. 

· Concentration . · •·· .. ;"(~ \ .. 
200 ug/rilL in Methanol 
2po ug/ri1Lin Methanol . 
200 ug/rilL in ~ethanol 
200 ugtmt In Methanol · 
200 ug/~ in Methanol 

· < 200 ug/~ in Methanol 
· ~bo uymL in Methanol 

200 ugtmL in Methanol 
· . 200 ug/rilL in Meth~oi-

200 uglmLin Me~anoi . 
· · 200 ug!rriL in ¥etl1anol: 
· 2()() ug/mL in Methanol 
· .· 200 uymL in Methanol 

200 ug/mL in Methanol 
· 200 ug/mL in Meth~mcil. 
200 ugimL in Methanol· 
200 ug/mL iri Methanol 
200'ug/mLin Methanol 
200 ug!mL"in Methanol · 
2Qo ug,tffiL iri Methanol . · 
200 ug/mL in Me'thanol 
200 ug!rriLin Methanol ... 

. 200 ug/mL in.Methanol 
200 ug/mL in Methanol 
200 ug/n1L in Methanol 

· . 200 ug!rriL in Methimol· 
200 ug/rilL in Meth~!lol . · 

. 200. ug/mL in Me~a.~ol 
200 ug/mL in· Methanol 
200 ugtmL·in Methanol · 

... : · · 200 ug/rilL fu Me~anol 
· · · · 200 ug/mL in Meth_anol 

· · · 200 u'g!rilL in Methanol 
200 ug/mL in. Methanol. 
200 ug/mL in Methariol 
200 ug/tnL in Methihol 
200''ug/mL in ~~thanol 

· 200 ug/mL in Methimol 
· 200 ug/rilL in:Meiharol: 

200. ug!~in Methanol.· 

VOLATILES-16 · 
' .. -,...!.. 

· .. . -.) 

... _\ 

I. 

'·' 
' . ' 'I 

.- ... 

I·. 



. · ·' ~ 

/' 

. I 

'. ,. 

MixB: 

Notes: 

... , 

·Compound 
· ·. Bromomethane 
<;hlor~thane 

· Chloromethane 
· Dic~lorodifl~orornethane 
. Trichlorofluorometh3ne 
. Vi_nyl chloride , . 

''· . 

. Concentration ... : . · . 
20(}ug/JrtL iil Methanol 
200 ug/mLin Methanol· . 
200 ug/rnL in Me.thanol 
200 ug/mL in Methan9l · 

·· 200 ugtrru,.. .inMeth~ol . 
200.ug/mL in :Methanol 

... · .. 

1. . ·. Interrtilly~p~epared stock s~ndard concentrations are target leveJ~.' Act~al t6nce:nrration·s may .. 

.. vary slightly, · . . ·. · . ·. . . · . : . · . · · . · . - ·. ·.· .. . . · 

· 2 .. ·.·. If. additional. cbmpo~ndsmust be.spiked, t}:le QC Check standard(s) can be.used fort his 

purpose .. 

' i 

' .. /,.. 

,, .. ·-

r.·. 

.. ', 

., . 

'· . 

'·.· . . ,. 
, · .... 

-~, .... 

:~ . . 
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ATTACHMENT. II · Prepatatio'n of :Working Standards ~-. ,·.' 

. '•" 

> \ • 

·_ 1. · · S~~o~da:ry dllurlons ·are:prdpared ii:t~ethariol at lev~lsthat are appropriate forca).ioration and 

the preparation of fortified samples forJaboratory blankS. . ·._ . . 
r. _ .· 

.• · ,. 

• 
' ' ,•'' 

>· 
' 

• ' 
• 

• 
I 

2. · WorkiiliStandard.s are prepared fresh on. a. weekly basis:. 

. 
. ' 

' . 
..,. 

·,,_ 

. . . _ . . 
Working: Stock Standard 

_ _ . 
. 

. Add IOOO·uL of. the V.OGS.tock:S<;>lutiori #1,1000 uL of the VOC Stock. Solutio~ #2, 10 uL of th~ 

601/602 surrogate stock solution, I,OuL pfthe VOC Stock. Sofution #3, and 100 uL of theVOC . _ · 

:StockSolution #4and dilute to 5 mL with methanol. This is equal to a 20 \lg/rnL'wo~l$:ing stock 

- -standard. 
· · - ·-

· -
_ . __ . . . " _ -- · Working Surrogate Solution 

. For Low.Soils and_ Waters: -
_· 

· 

__ 
_. 

For the 601/602 working-surrogate solutio~'\, add lOuL ofthe601/602 stock surrog(lte solution--(}nd 

_ : dilute. to H), mL wit~ metlumol. This is equ~ to .a lO ug/mL worldng surrogate sol-ution.: _ 

' 
' 

'. • 

~ ',1 • • ' 

• '. 
• • 

• :. ' • • 
• 

• 

. for the 502.~ working surrogate solution, add ld uL.o( the 502'.2 stock surrogate solutiori and dilute - · 

t~ 10 mL .with- methanpL- :rhis is eq~al- to a· 10. ug/rnL working su:rrogate solution. . . , .. . . 

'·' 
~ ' ' - ' '. . ; . . . 

For Medium/High Soils:' · 'Saine as for low soils ·an<,i waterS, added clirectly irito ·a 5 mL syring~. 
--
' \Vorking.MatrixSpike Solution· 

·For Low Soils·and Waters: :Add .200· tiL of the sto_ck spiking solution (250 ug/mL) and dilution to 5 f!lL with methanol.· This is: 

· equal to a IO·ugJmL -working spij:e solution~ . . 

. 

. . .·, \ 

' ' ' . 
, '·· 

. , 

·- For Mediurri/'High So1Is: . 1
. '. _ • ' · . . .·.• .·. 

• , • ' 

· TheStockspiking stolution (250 ug/rnL) is use~~-_ '· . · · . . 
. Working QC Check Standard Solution·· 

. 

_._In a1 0.0 inL volumetric. containing ~pproximately 50 mL of reagent. '?later~ add 5 uL of each of .the 

stock check standard solutions A and B, 'and dilute to volume. Take a 5 rnL aliquot ofthis and load 

O,nto the: AI,-$. This yi~lds a10 tig}L ch~ckstandard.. - . · . 
. -

· .. \' 
1; 

. ,, ' . 

..... :. 

.. 
.. 
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-·TABLE 1 . 
COMPOUND LISTS -AND REPORTiNG LI~IITS 

·.: ~ 

- · 601/602 and S010/So2o-co~pound Li~t 
Benzene , - · - - · · 

Bromochlorometh~e -
Bromodlchlor6methane 

· Brom~forffi · , -- · 
Bromomethane- --

. Caroo11· t~tr3chioride __ . -
Chi oro benzene- . 

-Chlorodibromomethane -. -· 
-- Chloroethane 

2-Chloroethylvinyl ether · 
Chloroform . -
Chloromethane . _ 
.1,2-0ibromo-3-Chl~ropropane _ . 
1 ,2-Dichlorobenzene · 
1 ,3-Dichlor'obenzene 
1 ;4~Dichi~roben-zene 
1,1-Dichlor~tharie -
-1,2-Dichloroethaile -
-1,1-Dichloroethen~ . ', 

- cis-l,2~bichloroethene · _ 
__ trans-1,2-D~ch1oroethene _. 
, · 1 .i~Dichloropropane · 
- cis-1,~-Dichloropropene · 
trans~ i ,3:. DichloroproPene 
Ethylbenzene , 
Methylene chloride 

-··--I; 1; i ,2-Te~chloroethane 
1 

• 1,1 ,2,2~Tei!achloro<;thai!e 
Telfachloroethene--
_Toluene _ _ -_ _ 
I,i, 1, Trichloroethane · , -
1,1,2-Trichloroeth~e: 
Trichloroethene_ -- · - ·- · 

· trichlorofliioromethane 
- Vinylchlonde 
. · ·a--Xylene · 
, m+p-Xylene I -

.. ,· 

•".'. 

·. ,-
Waters · · · · 

·-.~ 

1.0 
• l.O I ' 

1~0- ' 
1.0 ' 

-.- 1:6"- .. ' 
--·to·_ 

1.0 -

l.O 
2.0. 
10' 
i,o 
2-.o 
3:0 

_1.0.' 
1.0.' 

'1.0 
1.0 
1.0' 
1.0 

·-. 1.0 ', 
1.0' ·' 

LO 
1.0 
1.0 

- 1.0, 
3:o 
1.0 -

LO 
_1.0 
'1.0 
LO 
).0 

- : 1.0 '--
Lo 
1.0 
LO 
2.0 

.. •. 

Low. Soils' -
·>: (ug/kg) 

5.0 
·-s.o -

5.0 
5.0 
10 

-. ·5.0 
;· 5:0 

·5.0 
10 

- 50 
·-5.0 -
. 10 ' 

15 
5.0 
5.0 
5.0 
.s:o' 
-5.0 
-5.0-

j 5;0-
s:o 

--- 5.0 

5.0. 
'5.0 

-' '5.0 
' ' 15 --

.5.0 
_ 5·.o 
5.0. 
5.0 
-5.0 ' 
'5,0' 

'·-- -' 5.0 
-.s.o 

5.0 ' 

' 5.0 
10 

-~NOte~:-:· . . , . · ) · .. · . . ·. . , . . . , . 
1 ~ Illinois LUST program requires reporting limits of 1.0 ug;kg . 

. '·~ . ; . 
. . . ·, 

... ·,. 
.· ..... ··.:···· 

·' ,, . ' ··.·. . ..... ;.~ 
;, .· 
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··'' ' ·-'·-.- .. 
- --

'-

Medium/High 
Soils -

(uWk2f 

50-.-
'-50.-

' 50 
50. 

50 
' 50 

50 
- 50 
.-50' 
'lOb' ._ 500 _-._ 
100 
150· 

' ''' ' 50 
50 
50---
50-

_50 
·50 

_-50' 

50 
50 ' -
50 
50 
50 

' 150 -· 
50' 

' ,·50 
··so 
50 - -

-50' 
.50' 
· so· 

50'' 

50 
50 
100 

-\ 

·. '/·.r 

.. ·. 

'.·' 

·. '. 

'' '. .'· •, .. 

·,_. 

_, ..... ·. 

.c. 



601/602 Non-Target List.· Bromobeilzene · 2~Chlorotoluehe. ·. · 4-Chlorotoluene -Isopropylbenzene (Cuntene) · : . Styrene . . . '. · · . · . 1. L2· Tnchlo~otrifluor6ethaiie · 
BETXList . · Benzene , . · Ethylben?:ene · Toluene. 

. Xylen~s . · 

. BE~XIPV,OC List . Benzene· 

. E.thylbenzene .. Methyl tert-butyl et~er · · · ··Toluene · m4.p-:;(ylene 
o;Xylene , . . . · L2A-Trln'lethylberizene · · 1,3;5-Tlime.thylbenzene 

' 

' Ketbnes and THF LiSt Acetone· 
.·Methyl ethyl ~etone {MEK) · . . ·Methyl isobutyl ketone (MIB K), , 

·· Tetr::thrctrofuran · , · 
M,iscellaneous Compoun<fs · · 'Acrolein · · · Acr)rton~t:I"ile · 

tert·Btityl Alcohol· , · ·. Tnchlorotrifluoromethane 

' ' 
' ' 

':·! !,_ 

I ~ • 

· • .#, 

.' .· 

.· TABl..El 
(continued) 

Waters 
. JE.gL!J .. 

l.O, 
1.0' ' 
1.0 
LO r:o· 

1.0 

1.0 
1.0·1 

.1.0 
3.0 

. '1.0 
1.0 
1.0 
1.0 
2.0' ,J.o.· 
i.O 
1.0. 

.. :zo 
- 20 ,_ 
10. 

' ~20 ' ' 

. . ' . 

lOO 
'100 
1000 
2.0'' 

~· i 

'' r .. 

(' ' 

;,_· 

tow Soils ··~·-· 

'5,0: 
s.o' s.o ' s.o' 

~~0 
5.0 

5.0 
5.0 ' '' 5.0 ', 
15' :· 

s.o .· 
5.0 
5.0 
5.0 
10 

'5.00 ., 
'. 5.0 

5.0 

100 
100 ' ' ' -50 '' 

'100 

~00' 
500 .. ' 
soob 
w~··; 

. , VOLATILES-20 , 

', ,·' 

··. · J\1~dium/High 'Soils 
'(tiglkg) 

' so 
'50 ·.'so 
50 

.50 
50 

50' 
50 

.50' 
- 150 

50 
. 50_-. 

.. '50 • 
50·.' 
100 
SQ 
50' 

,:50 

1000 
1000 

- ,500, 
. -1000 

5000 
' 5000 
. 50000 
. 100 

, 'c·. 

',? 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

' ·~ . 

I .. 

; ' 

1 
1 
1 
1 
1 
1 
1 

. 1 

1 
1 

.• 1 

:. -1 

1 
1 
1 ,, ' 1 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



I . • • . 

) ' ... : ''· .. I. 

'. ' 
· . ·, 8021-Ust 

Benzene· 
Bromo benzene 

· .. Bromoc.hloromethane 
. Bromodich.oron:u!th,aiie 
Bromofonn 
Bromomethane 

.. n-Bptylbenzene .. 
sec,Butylbenzene . 
tert-Bu.tylbenzene .· .· 

· ·_. Carbori tettach~oride 
· . C:hloroberizene . 
· Chloroethaile. 

Chlorofoiril . · 
··.Chiaro~ ethane· · 
·2-Chlorotoluene 
4~Chlototolue11e 

. Dibromoehlorotnethane . 
1 ;2-Dibromo<3-chloropropane 

. 1,2-Ditiromoethane · 
Dibr9m6meihan~ · 

_ 1.2~ D.ic;hlorobenzene 
1,3-Dichlorobenzel)e . 
1 ,4-Dichlorobenzene 

. · DichlorQdifluoromethane 
1;1-Dichloroethane .·· · 
1,2-Dichloroethane 
1 ,1-Dichloroeth~ne 
cis-1,2-PkbJoraethene · -

. trans-J,2-Dichloroethene . 
1,2-Die hloropropane 

· . Ij-Dic:hloropropane ·· · 
2,2-DichiO'ropropane 
1; i-Dichlorop~opene 

. Ethylbeilzene · · · 
l:texachlorobutadiene 
lsopropylbenzene .· 
p~l5aprop)i'ltoluene . 

. ·Met_hyle.Jl~ ·c~oricJ,_e \ l. 

Naphthillene · 
· ' .. n~Propyi~nzerie · 

· Styrene .: . . 
.· 1;1,1,2-Tetrachloroethane 
· .1,1,2;2-Tetrachloroethane . 

Tetnichloroettiene 
. , 

J_ ._·. 

', I • 

•• J, 

TABLE I 
(continued) 

·;_.::.· 

Waters 
(ug/i.)'. 

'1.0 
1.0 

.. 1.0 
. 1:0'.' 
· LO 
~.0 .' 
LO 

' 1.0 
. . ·. 1.0 

· LO. 
· ... 1.0 

. ' 

2.0. 
1.0 

·2.0 
• 1.0 
1.0 
1.0 
3.0 

-2-.0 
·. 1.0 ' 
.. t.'o 
.·' 1.0. 

'1.0: 
2.0 
LO 
LO'· _: 

·'-, 

1.0 
. LO 
··l.O .. 
1.0 : 

1.0 
·. 1.0 
- ' . 

1.0 
. ' 1.0 

1.0 
:.to'. 
. ro·· 

';. 

~.0' 
1.0 
LQ 
1.0 -
1.0 ,'-

- LO 
1.0 . 

1.' • 

I ·. 

·' 

··Low Soils' 
(ug/kg)_ 

5.0 .· 
. ' 5.0.' 

. s.o· 
5.0· 
5.0 . ·'·· 

'10.' 
.5.0. 
. e:'o·· ,,, ' 

•5.0' 
.. 5.0 

5.0· 
10:,. ' 
5.0 .· . 

. '10. 
·. 5,.0. 
... 5.0 

'·· .. 5.0. 
15 
10 ,· 

5.0 
. 5,0 

5.0 
5.0 

' 10 
5.0 

'5.0 
5.0 
5.0 

. '' 5.0 
s.o·. 
5.0 
5.0 
5.0 

'5.0 
5.Q 

. ' 5.0' 
5.0 
15 .. '' 
5.0 
5.0 
.5.0. 

' .. 5.0 

5.0 
5.0 
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·--.·· 

· ...... 

. ·. 

·· -MediumiHioh . ., . 
SoilS ., . 

. (ugikg) 

so.' 
: 50' 

50 ' . 
50· 
50 
HX)' 
50 

··so 
'so· 
50 
50 
100' 

·.5o
'100 . 
50 . 

50 
. 50 

150. 
' 1()0· 
' so ' 

5Q 

. ·( 

. so· 
.so··· 

' 100 ' 
50 
so 
50 
50 .. 

·50 
50 
50. 

50 . so 
··50' 

.· 50' 
··so 

.-'50·,. 
150 
50 
50 
50° 
50 
50 
:~6 

.), 

. ',-:-·' 

(· 

'.' 

'\ ' 

.r'-. 

.··_, 

.'\' 

_._,· 

,· \ 

.-· ... ~ 

'I 
I 



.·1,, 

_., .. 

·Toluene· 
· ·1,2,3-Trichlorobertzene · 
i ,2,4-trichlprobenzene . · 
1 ~ U-Trichloroethane · · 
·1.1.2~ Trichloroethane· 
Trichloroethene - · 
· Trichlorofluoromethane 
· ·1 ;2,3~ Tric;hlproprqpane · 
·1 :1,4-Trimethylbenzerie. 
1,3,5-Trimethylbenzene 
Vinyl· chloride·· · 
o~:Xylene , · 

· m-Xylene. 
p-Xyleiie 
ds~.J.3~Dichloropropene .. 
trans~ 1 ,3-Dich.Iocopropene' 
Di-isopropyl ethe_r : 
!"fethyl teri-btityl ether 

·< 

. ,·, 

'.· .... .: . 

·.·I 

' . . ' 

. '.· / 

TABLE 1 . 
(continued) 

··Waters 
(ug/L) 

LO ~I 

1.0 . 
. 1:0. 
1.0 .• 
1.0 I 

i.o · 
·1.0 ~

·. 1.0 
. LO 
·l.d . 
1.0 
1.0· 

· i.o 
."· 

1.0 
LO 
LO 

c. 1.0 .· 
1.0 

.;.. 
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•/ ' 

Low Soils 
.. _(uglkg) . 

··.5.0 .. 
. 5.0 .. 
· s.o: 

s:o .. 
5.0 

' 5:0~ 
5.0 

·: 5.0 
5.0 
s.o .. · 
s;b 
5.6 
5.0 
:5.0 

··s:o. 
5.0 . 
5.0 
5.0 

·,· 

''. 

· MecliunjiHigh 
· soi'Is . 

(ug/kg) 

.. 50. 
50 
50. 
50 

··so · 
·sa 
50 
50 

:so. 
':so
s.a· 
5.0 
.50· 
50 
50 
50 

:so: 
50 

,· ·. 

.,, 
.. i \- ·)_ 

' I 

. , ... 

'_,· 

,'· 

'·' 

' ; : 

'· . 
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' 
·,·. Revision Date 

,. \ t 

, .. ~· I. • :. '5-22-91 . 

. ·. · .. · ·, 
s~·o3-9:i . ·' 

·:·:.. 

. ( \. \ 

1:_ 

: '.; 

. . ' 

' . ~ 

. ~·... ' ·. ' 

o ·' ' I '~ 

·.·.l_. ' 

' " 
''· 

... ·, 

' . 

•' .. 
. - .-' 

' . j 

. . . j 
. j 

.. . . j 

( ' 'j 
j 

.j 
, .. j 

. j 

. j 
·.·. j 

j 
····. j 
.. j 
'j 
.·.j 
j 

.. j 

' . - j 
.j 
:j 
j 
J 

j 

j 

j 

j 
j 
j 

j 

j 
j 

j 
j 
j 

j 

j 
j 

j 
j 
j 
j 

j 
j 
j 

j 
j 

j 
j 
j 
j 



1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

B2 

1 
1 
1 

TOTAL ALKALINITY 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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·.LABORATORY METHOD:STANDCARD.OPERATING PROCEDURE .. 

: Sectio.Q:. WetChemiscy ~ . 
· · · Automated Methods SOP Des~ription: Alkalinity · :. · · ·. · 

: Section Number · Revision # 
2 

. 6' Effective Date 
' • • 

/ . . 
1 ' 06~30~93 

. 
' . . 

SOP# -
200 Document No. Page 1 of.6 

[la~200] 
· · , 

1 
1 
1 
1 
1 
1 
11 

1 
1 
1 : "1 

'1 
1 

"1 
1 . 1 
1 
1 

:1 
. 1 

11 

1 
1 
l 
1 
1 . ', 1 

\ ; 

ALK.t\LINITY 

.;. ·. 

Scope and Applieation . . . . . : ' . . . ' 

11Us lnethod·is. applicable' tO <f:rink.ing WUtef, surface Water, grO.UQdWhter and waste\yater, 

·.This SOP ,is ·used ir1·col1junctiqn With the ·~Lac hat AE.Autoanalyzer". IQP :DOP#: 

. WCIOP~204). ·.· . · . . .. . · 
. · . 

. 
. ·. . . 

I • 
~ 

• 

'. 

. Method Summati < · . · · · .. 
· Colorimetric~ Automated, .Methyl Orange · 

. . 
' . ' 

. 
. 

.'t 
'· 

·Method· Reference:· ·."Methods· for Chemical. Ana1ysis ofWater and W~te~", M.~ch J983, M~th.od .3.102: · · · 

·Lachat Instruments~. 1992, Method 1 0-303~31- 1'-A. . 

. 
.}. 

. • ' \ 
. 

'. 
' . 

. 

. l 
. . 

'·. : 
.. > 

. . . . ._ i . 
~ . . · Reporting Limit·· 10 mgiL as CaCO:; .. · o))un.tim Range · · · · 10~ soo mg/L .·· 

'. 

• ! . • 

.·'· 

·. Sample Handling· .. · . 
. . . . , . 

. 

Refrigerate ~t'4°Cand ana)yze within 14 days of collection.; . 
,~.' 

.I 

.:(. 

',·\ ... 

, .. ·. ,, . 

''·· .. · 

. 
. · . A~KALINIT'' 

,•' 
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·'LABORATORY ME1119D"STANoARD OPERA TINGPROCE[)URE". 

Sectioo:· Wet Qeriti.st~- Automated. Methods ·· 

· · · · · SOP Description: Alkali~ty · 
:;, 

Re~gents ~mfA pparatus . 
. !'. · Milli-Qwater -

· . 2. · Deionized water . 
J .'r • • 

. 3_.- ·Sodium hydroxide (O.I'M) 

Section Number 
1. 2 

4. . Sodium carbonat~, anhydrous primary standard grade 
5. Hydro¢hloric aCid (O.iM)' . .·. . . _ . 
6. '.Potassium adq phthalate, prim.ary standard grade·· -_· ·. 

Revision# 
6 

: .. 

. Document No. 
[la-200) .· 

'.' 

7. .Methyl orange mdicator, Aldrich ' . . . . . 
8. Filters: Whanrt~ #1, Whatman #4, and 0 .. 45 micrpn memb;ane 

.. 9. · L;ch~t A~to~alyz~r and ass~ciated app~tu~. _ .·· .·-. . ·- . 

10;. Class A yohiinetric fl~ks 'anct.pipets · · 
'; ' 1 h Disposable4 mL cups . ' . . 

12~ Heiium'gas _ 

Effective Date 
06-30~93 

Reagent.-Preparation (Ffep~efresh every 6 months; unless othe:rWise stated.) -
1. ·· ·. I)egassed'Milli,;Q Water: _(2 options) · · ·. · · · · 

a .. ·• · Boil Milli-'-Q water vigorously for 5 rriirtutes. Cool anq•store inc1.1bitainer. · · . 
· · b: Bubble helium, using the fritted ga5 dispersion. tube, !hrough the ·MiUi-Q water. 

(15·min/20L) ·store' in cubitainer: · . . : ·. · ·~ ···.· . :· .. . - · · .' · 

. 2. 

•·. . • . ••· • • ' • t" ,. • . • 

'r 

Alkalinity ~pi~ing SQiu'tioil (1~,000 mgfL-~s:·:caC03): In a. 100 mL .volum'etric: · . 
flask, dissolve T.060g o·f ~nhydrous primary sta,nd,ard grade sodium carbon'ate ... 

. . . .. . ' . . . . ' . . . ' 
'(N~COj- dried 'at250°C for.4·hours) in approxirnately 90 mL of deionized water. · 
imd.dilute_to the ·mark; Refrigerate. · · 

; . · .. 

3, · Sto~k alkaiinity stand~rd: d~ooo mg/L _3$ CaC03): · ln a llit~r volumetric flask, 
·. dissolve· l.060g of anhycdrous. primary standard grade soqium carbonate (N_a2C03- _ 

. dried at 250°C forA hour~) in ·approximately '900mL of deionized water.ariq dilute to 
m.~k. Re(nger~~- ·. _ · · ·. · 

.,·, 

. ·. 1,. 

'.' 
..... 

• "1 •• 

. ' ' 

.· .. 

· ... 

·.-. 

·.1, .·· ·' . ' ·.• ·•· 

·ALKALINITY: 
'.' 

·l·. ' ' 

',. 
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WARZYN INC •. -·· ,· 

lAB ORA TORY METHOD STANDARD OPEM TING PROCEDURE 

_ Section! Wet C')lemistry ~ Autoiria~ed Methods 
. ' . '· 
',' .-
' ' . . . 

SOP Des~ription: ~kajinity : 

S~~tion Number 

2 -· 

- SOP# 
'200 

. ~ . ·' 

... - ,. 

-Revision# 

.. : _6 -· 

Docllment No. ·.· 
-[la:_:ibo) 

·; .. 
1 ·, 

'·. !' 

EO'ectlve Date 
. 06-30-93 

Page3 of6 

4.. Stan~ards: ~(Prepare fresh everimonth.) Dilute 'to volume using degassed M~lli-Q .--
-water. _ Refrig~rate<. · · . , · · · 

·Concentration Letter Volume of_.· Dilute 
of Standard~ -. 

·' Identifier . Alk. Stock:. to· 

Omg/L A () 'iooinL 
20 rrig;L B 4 200-rilL 

· · 50mgJL- c 10 ' 200in.L 
lOOmgJL_ D 50 SOOmL 
25Qmg/L :E 50. ZOOmL 

'.·.-

· 500 mi/L_ · F .100 ". 200IDL 
I . . . . . 

Note: .Computer-refer~ tb'standards-by lettei·.- ·. · 
. - - -

' .. --

5.:. ,Sodium hyd~oxide.(O.iM): .-In a 1 liter fla-sk, dissolve 4.0g sodium hyd~ox-ide 
~ (N~OH) a_rid dilute to the mark with deionized wat~r~ ·-- -. . . - _ , _ ) -

. I 

.. 6.- -- Hrdn>chl~ric_ acid(O;lM): Jn a I liter flask, dilute 8.3-~-L of concentrated HCI~ in .. 
. ' . - deionized water and dilute to the mark:. . . '. - . . ' 

·:)' . 
. . -· '._, .. 

· 7 .. ·Klfl> buffer.(0.025M, pH 3.1):- In a 1 liter fla~~; diss~_lv'e-5JOg·of pnJ!larystandard -

grade· potassium acid phthalate (KHP) (KHC8H404)_ in app~oximateh ~00 ~L of 
-Milli-Q water. Add 70 :mL'oLO. fM 'HCl, then cai~fully, add additional acid to bring 
· pfl to between 3.10 and 3. i i;- Note: Use on_ly 0.1 M HCl)o adjust the pH ofbuffer. · 

Do not bac'lc~djust the ·pH with NaOH:. 'vac·uum filter through a 0;4~5 m,icron 
. -membrane filter. Store In Glass." Stable. for 1 week. (Adjust pH apd, filter before · 

each use.)_ · ·' 

· , 8 .. MethyLorange reag~nt: .In a·l-liter volumetric flask~ disso-lye 0.1~5g of Aldrich· 

·methyl orarige-.indicator'in .about 700 mL~ci Milli,.Q water. and dilute to the mark. · 
Mix wen·and- vacuum filter througil a 0.45 micro~ membraneJilt~r before each use.-: 

. Store ir1.amber glass! Note:,: The,amoun·t ofmethyl orang~ indicator used may be-· -
~djusted to correct for variances in lots. · · · . . · · · · · 

. \ . . 

.Notes . . . . _ . . _. . .· _ . , _ _ ... _ ._ _ .. . _ . 
.. 1. · ·Samples,niust be diluted:to'obtain corice~trations within the optimum working range. · ·. 

. . ' .. ' ' ' 

I'.' 

·. \ ,.,: 

,,·: 

'·I 

ALKALiNitY -. 
\-

."·I 

:.. - ·-· ...:. - _:. 
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.. LAB ORA T()RY METIIOD STANDARD OPERATING PROCEDURE 

. ' . 

· Sectjon:· Wet cheniis~ry- Auton:J,ated MethodS· Section Nilmber 
2 ,' 

SOP.# 
:ioo.- -

·ReVision# 
' ' 6 .. 

odc~eotNo.-
· . [la:200]. 

Effective Date 
06-30-93, ' 

P:ige 4 of6 

- · :2. T~rbidity will interfere. ·saniples must be filtered prio~ to analysis .. (Us~ Whatma~ 
· ' # i .or =1!4 filter paper~) ·Record on the data sheet. . · - · i · 

3. ,·' Color willlhterf~re,' dilute the sam'ple and alsospike.the dilution to confirrn_'the .- · 
. ci':Jality o_f the ~esu,lt. .Record·~on t~e data sheet · · · -

·Procedure ... 
.: ( · -Instrument Conditions: 

_a,: Pump speed: .35 _ · - · . ' ' 

·- b., Cycle period: 20 seconds · _ 
._ c._: lP.ject to stait ofpealq)eriod:. 9 Second~ 

d. · Inteife~ence fllter: . 550 nm · · · · 

',,· 

e.·- - Sampleloop: '45cm 
f ... - Standards for curve set-up: . 0:; 20~ 50, 100, 250, 500 mg/L. - ' • : ' ' 

. , 2. Refer to 'the ''Lachat A$. Autoanalyzer'·~ IQ'P (lOP#: \y.CIOP-204) for the instrument 
s~t up procedure. · - · · · - · · 

... ' 

·. 3,, Analyze·sainples (incltiding.QC samples). The ICV/CCV ~onc~_iltnni<;>n.i~ roo mg/L ·• . 
. (D).'. . : < : .. 

. To_ s·pil,{~: ·Into a disposable beak~r~ add s'o uL of the 1 o,ooo_ ing/L alkalinity spiking'_· 
. 's'olution to 4 m:I;. of sample~ The fiiial spike concentration is 125 mg!L. '.· .. - '·: · ... 

f ' . • \ . . 

'. 

4-.. :--Refer to. the- ''Lac~arAE Autoahalyzer" lOP (lOP#: WCIQP.,204) foqhe instrument 
· .. shrit down procedure. · · · · - , , 

' . '· \ ··.· : . .. · ' 
,-

.. , 

,., . 

· Qualitjr'Control. ··- · ·-
1. · ~sui~lish ~ s~dard <;ti~e:with the standards listed above: _The derived, concentration ·. · 

of each calibration staridatd must be·± 10% of the true value. ·The .derived value foi-- : . 
the bl~ rtiust- be belo-~ the rriethod reporting limit. . . - - . -
, I ~ . • . I , " ' .::.-

I''' 

, I. ' 

l' 

'-

·. \ ·, 

:,ALKALINITY 

'-1 

'i 
i 
I 
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WARZYN INC~:- .. 

LABORATORY-METHOD STANDARD OPERATING PROCEDURE ·. 
. ~- ~ . . . . · .. 

---

SOP Description: Alkalinity- ·- ' 

Section Number 
'2 :. 

· SOP# 
·- · 2oo. 

2. _ • Routine QCRequirements: · 
. . ., I 

Audit· 

ICYiCCY (100 mg/L). 

·ICB -- ' 

LCS-

' · Dupli~ate 

Spike. 

. \ 

Frequency 

~ . . . 

_ After calibration, every . 
. :I 0 readings, and end of run , 
. T Per-nin (after ICY) 
. . . . ... \ . 

. ' 

. l per run. (after ICB) 

- / -

! per I() sampleS. 
,,. 

I per 10 samples 

·· : 3. _ CLP fr6tocol QC,Requirements: 

Audit-_::-
. ' 

ICY/CCV (IOOmg/L} 

. ICIVCCB 

LCS 
'., __ 

· :- Frequency_ : 
, '·I ; 

· After cali_bratioti, eye,ry · , • 
.. 10 readings, :and end of rtm 

After calibration; every -
10 readings, and end of rtm .. 

' ' . . 
1 pe~ ru~ (after ICB)' . ' . . 

"/ \, 

Revision# 
- ,6 

D~~entNo. 
' [1~:200) 

Control LiinitS · 

90-.110% 

Effe~tlv~ Date 
. 06-,30-93 ··_ . 

Page 5, of6. 

< Reportiilg _Liulit · . 

95% Cl-(80:120% if no· -· . 
limitsare·provide4): -_ ·,- ·-

-Calculated qu3J:terly limits -
·, ,· . '. 

Calculated quarterly 'limits __ 

·- Corit~oiLimits · 

90- 110 %' 

·- 95%CI (80-120% if no -
·Iiiiuts ar~ provided) . · 

rr,· . 

-··- .--'' 

Duplicate· 1 per 10 samples 

Spike· -1 per 10 saniples 

Referto specific_
Projett QAP.jP · -

Refer to specific 
Project QAPjP --

4. Check standard-s- (IC~V/GCV)must' he within ·the acceptable control limits cir 
appropriate action shall be-take-n and a corrective action report co111pleted~ · · 

• ~- - . I ' I ' ; 

5. - Bl_anks .(ICB/CCB) aretci be· within the. acceptable contro~ limits ·or·appr.oprhite ' 
action -~hall be taken and a corrective'action report completed. . - . . 

. . ,. . . . 

·, \' 
-·. •, 

c' 

,, . 

'). 

. ·ALKALINITY· .. 
~ \ .. 
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· .. LABORATORY ME;nioo STANDARD. OPERATING PROCEDURE . 

' Sectio~:· Wet Chemistry" Automated Meihods - ... . . ·.;·' _,·- . ,. 
Seetion Number' 
'' :i . 

· SOP Descriptio~: Alkalinity · · .. ·SOP#. 
I 200., .... __,· 

' ~-

'· 

·R~vlsi~n# 
6. 

o'Oc~ent No.:.·. 
Jla-~{x)J . 

·, • I" , ' •' I 

Effective D_ate : . 
' ' 06-'30-93 

Page 6 ,or6 ·. · 
··.! ., 

. . 6 ... A 'Laboratory Coritrol Sample (LCS) is ~ referen~e .sta~dard im~pared by an ou~side 
source (usually ERA or EPA): Results m·ust be within;acceptable control limits or 
appfopriate actiorishilll be taken arid a corr~ctive actib_n. report C()mpl~ted.: · . . · .. 

1: · Spike n~coveri~s and duplic.ate RPDs ar~ to.be within ac~ept~ble ~oritr9llimits or 
· · ~ppropnate·:ll:ction shaJlbe tl1cen ·and a corrective actiori.report completed:- For CLI' . · 

. p'totocol analysis; ~ssociated data shall be flagged~'*.". if duplicatecontrollimits are · 
. .eX:ceeded, and ::N" if spike control.limits are exceeded.' . . .. 
'. . .. . , ' 'l 

Calculation 
L ·. Calculat~ withLachat Quikchem ·sof~a:re. Ref~r to the ':La.chatAE~Autpan~~yzer" . 

·IOP (lOP#: .WCIOP~204)for further:detai[ 

. 2> Spike calculation:· . % Recoveiy = A·B/Cx 100. 

·where:· -A ,; spiked sample result, 
. . B =;saJilple result~ and 
. C ;;:: ,spike· added ( 125 mg!L),· . ·•· · 

~ ) : 

·., r-

.,', 

3. · D~plicate c:ilcu1,ation:, RPD. ~ IV alue 1-V aitie21/((Valu'e 1 +Vaiue2)f2) ~, 1 bo· · · · 
. ' ·. ·. ·._ -' ·' ' .. -'-' -... . ... ., . \ '•. . ··. \' '· . 

. . ' 

SOP Revision Dates , -
.L . os~-18-87. ·· · 
?- ·. 09~25-87 
3. ;09--19-88 ' ' 

. . .4 .. ' 02~02-90 ' . ' . 
5. ·05-20-91 .· 
6. 06-30-93" 

[QA~ADMIN-LA~200) ... 
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_,·: 

'r .' 
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LABORATORY METHOD STANDARDOPERATING PROCEDURE . i, 
) 

Secti~n:. Wet Cliemis~:. · · Automated Methods: · · SOP Description: Chl.oride ·, ... 
. ', ' 

... 
'.-:. 

Section N~ber 
2 

SOP#·-. 
202 . 

·.-.CHLORIDE 

Revision#· 
6 . ' 

'Effective-Date .• '06~30:93 · Docurrte~t No. ~age i- · ·or 6 · 
'[la-202]. 

'1 •• · .Scope and Applieation 
. 

. 

ThiS _method is applicableto··drinJcing. ~ater, s9iface wat~r,' grout:J'dw~ter.and wastewater. 

.. This Sdf> is:used in· conjunction with the "Lachat AE Autoanalyzeri• lOP (lOP#~ 

· WCIOP-~04).. . . , 

. , 
. . 

Method-Sum~cy .. · · 
_: Colorimetric, Automated~ Ferricyanide 'Method Reference· . . j'Met~ods for Chem.i_chl' Analysis of water and Wa~tes"' March 198'3, Method 325.2~ 

' ,•. 
. _ · .· Ladiadns~ments-.1992~· Method 10:.117 ~07~1 :.B 

• • I • • ' 

.. , 

Reporting· Liiriit · . . : . 
·2mg/L ·.·. · 

·Optimum Range · . z·~100m~ · 

'_·, 

·· Sample H'alulling . · · 
. 

,. ··~ 

R~friget:ate at 4 oc and ·a:J)alyze within· 28· days of ~ollection: ·. 

;. :· . ' . . . 

.I . - \ .. 

' ·~ . 
''• ; .. . ' 

1 
1 
1 
1 

:·1 
.. l . .' .1 

. . :, .. 1 
'1 
1 

.1 
1 

: '1 
1 

'1 
-1 .·' '1 .. 

1 . ' 1 
·1 
1 
J 
1 

.:1 
1 
1 
1 

~' I 

,_·. 

·. ··cHLOIUDE 
.' ' 

1 
1 
1 
1 
1 
.1 
1 

' 1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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LABORATORY METIIOD FA!'1DARD OPERATI!'iG PROCEDURE .. 

. .. -·: 
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' 

Section: _Wet Cbe~ry- Automated Methods. 

SOP DesciiptJoo: Chloride 

. ' 

· · Reagents and Appar~tris 

. L .. Milli-Q water .. 
2: · bdonized water· 

i .· 

3. ·.·sodium chl.oride, primary. grade 

4. M~rcuric thioc'yariate reagent 

·· Secti~n Number 

2 

SOP# .. 
202 

. ·, 

· 5: · Ferric' nitni.te·.r:eagent:(0:5M) . 

() ... Combined color re~gent . . . . 

7 .. ·Filters: ·Whatman·#l'.and.·Whatman #4 

. · . 8. L~chat Autoanalyzer and associ<} ted apparatus 

.9.· .· Class A volumetric flasks·and pipets .· 

· · 10. Disposable 4 mL cups . · · 

. 11. Helium gas .· ' .· . 

.Revision# 
. 6· 

Document No. 

'[1~-202] . 

Eae~tive Date ' 
06-30-93 . i ' 

.Page 2 _or6 · 

. . 
. :-: 

. ' 
. 

. ' . . "' ._' . . 

. Reagent Preparation (Prepare fresh every 6 months~ unless otherwi~ stated.) . 

. . . ·. 1.. Dega5sedMilli·Q water: (2 options) . . . . . .· . . :, , , .. 

) ' 

·a.- B,oil Milli-Q water vigOrously for 5 minutes .. Cool and store in .cubitainer.· 

K Bu~ble helium, using_the fritt~d-gas dispersi
~~ tube, thro~gh the Milli-Q water 

· -. · ·(15 tnW20L)~ Store in ~ubitainer.· 

. , 

' 

' 

.. 2. 
. . . ., . ''< . . ' . . . . . . . . 

. . 

.Cblotide spiking solution (5000 mg!L):. In a .1 00 mL volumetric flask; diss.olve · 

. 0~824g of dri~d.primazygrade sodi~ni
 ch~orid~(NaCI.: d

ried at 'l40°C oyernight) in· 

50 mL of deionized water. Dilute to' the mark and in~ert. to niix~. Refrigerate.. . 

~ ' . ~ . ·- . 
. . .. ' . . . ' . \. 

. -
. 

3.· Stock.chlorid~ standard' (1000 rng!L): ·Dry 2g of primary gradesodium'chloride · 

· · - (NaCD at 140°C -overnight' In a~ I liter. volumetric flask; dissolve 1.648g of dried 

·primary grade sodi~m chlorid~ 
in 500.mL 'deionized water .. Dilute" to the.rnark and· 

·invert to ·mix. Refrigerate. · · 
· 

· · 

I :, ·.~: 
'\ .. ( 

. ' 

'-· 
' .. · .. 

. ~ , I 

. . ., 

·--·
-- ·'. 

,_ .. · 

,. 

.·. 

·_,_ 
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LABORATORYMETHOD STANDARp OPERATING _PROCEDURE 

Section: Wet Cheri'u~try · Automated Methods·· · 
. . . . '' . . . . 

SOP Description: Chloride · 

Section Number 
2. 

· ·,SOP# 
202 

ReVi~ion,# 
6 . 

, ' Qocumeilt No. 
' [1~-202] 

Effective Dat~ · 
. 06-30-93 

Page 3 of6 . 

, , • , • , • , I. I 1 , C 

4. :· Sta~dards: ;(Prepar~·fresh every rrionth). ·Dilute to vohime'with deionized \Vater. 
:.- Refrigerate~ .· 

·.,·.· 

Concentration 
. · of Standard · 

·. _Omg!L_ 
. IOmg/L 
. 20 ing/L 
50, inglL . ' ' 
somg/L · · 
IOOmg/L 

.·Letter· ... 
Identifi~r 

A. 
.. B 

c 
D 

-E·
F 

'· . ' 

·_. ' ·, · .. ' 

·volume of, 
' ' 

Chloride Stock (mL). 

0:. 
2· 

.4 

25 
. 40 

20 

· Dilute 
:.- to · 

. 200mL· 
',200niL 
. 200mL 

SOOmL 
. SObmL 

200mL. 

Note: .Computer refers to s~ndards by letter.· Final volUIIleS are not the same! . 
... , . . . ' .' ' - - ' . . . . " . , ,, 

. .. !."'·· 

5. . StO_ck m~rcuric·thiocyan'ate reagerit: .Ina I liter volumetric flask, diss9lve·4.t7g of · 
·mercuric thiocyanate (Hg(SCNh) in one liter of methanol. In~ertt6' mix. Store in 
aroberglas.S. Ref~gera~e._ · . • · ··. .. 

- ".· ., . 

. caution:.· Mercury is a 'vecytqxic mdal. Wear.GI~ves-! · 
- \, ,' 

. 6. ··· St~ck f~rric nitrater~ag~nl(O~SM): ·ln. a l·liter v·oltimetric flask, dissolve 2(h.Og · 
·9f ferric nitrate (Fe(N03h) ·· ~H20 in approxi-mately 800 m(. ofdeionized ,water: 
Add. 25 mL of concentrated··nitric acid and dilute-to one liter. Jnvei't to·mix. 

~ - - . . . . . . ' 

. Refrigerate. · · . . 

.7. .CoJilbi~ed color reag~nt:' Mix 't5o mLof stock mercbric thiocyanate solution with 
1.50 mL ofstoc~ ferric nitrate r~age_nt and 'dilute· to 1 ooo. mL with deionized water.: . 

·Vacuum filter through a 0.45 micron membrane filter .. :Store at roorii ierp.perature~. 
'Do .-.ot refrigerate.· CommerCially available. . . 

. . . '. ·.·,. 

'Notes· · ·. . · ., ·.,' . . 
L · Samples must be diluted to obtain concen.trations with~ the optirin1m worlting ran~~· 

-
.. 2; : Any-~ample With ttir~iditymust)e 'f~tere.dprior to analysis~. :(Us~:Wpatffi~-#1 ~r #4 .·· 

· ... filter paper.) ~ecord on~~ta sheet. · · · · · ' 
. -·. · .. • .-

3. Color is an interference; dilute thes~inple and also spike the dilution to cqrifum the 
' · . quality ()f the result. _ : -· 

t-. 

·, ' / . - . 

•,.· 

·- .. 

. i 
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LABORATORY METHOD STANDARD OPERATING. PROCEDURE-" 

- · Section: Wet Oleniistry~_Aut~inated Methods .: -

SOP D~scriptl~n: Olloride.', . 

S~tlon Number . 
' 2. ' 

SOP#' 
2o2 

·•.'. 

Revision# 
6' 

Docum~nt No. 
. _ [la-202) -

Effectl~e Date _ 
' 06-30-93- .r·. 

... \' .· 
~ { .. 

. ', . 

- ' . \ .. 

· ·Procedure .. -_ 
I. Iristrument Conditions: 

- \' 

i-

-" a. . Pump-speed: 35- . . 
· b. Cycle period: 30 seconds · . 

c> · Inject to s_tan of peak; period:; 8 ·seconds · 
·d. Ihterference filter: 480nni · · 

· -- e. -- Sainple loop: .iJ'cm . _ . 
f. _ Standards for. curve set-up: o: 10, 20, 50, 8,0, and 100 mg/L _ . 

'--

_2. -- Ref~r to the "Lach~t AE -Autoanalyzer"--JOP (lOP#: WCiOP-204) for the instrUment. 
' set up procedure:_ "- " '" 

< l 

. 3: ·.A-nalyze samp~~s (in.cluding QC samples) .. _The ICV /CCV concerttra.tion is 50 ·ffig/L-
{D). . - - . - . . - -- -

To Spike: _trito .a disposable beaker, ·add 4o.uL of the '5,000 .mg!L, c.hl~ride spiking
_ . : soh1tipn ~6 4 ~L of sample~ The flnai spike·. concentration- is 50 mg!L. -

' - -

.4. Refer-tothe "Lachat A:E Autoanalyzer" lOP -(lOP#:: WCIOP-204) fot the· instrument 
shut d()wn.pr()ced'ure: - " ' - ' ' ' ' 

~ ·.-. 
• ... . I • . 

- -·- _Quality.Coiltrol > 
l. - Establish a startdiu-d· curv~ .with the standards listed ~hove: Note, that'the calibratiort- -· 

·turve is calculateq in a "piece.:.wise" fashion artp is notlinear. Be sure that 
. ,calibration -poi~ts d~scribe a smooth C4rve'. -The derived concentration of each 
· calibration standard rrtust ~~-± 10% of. t~.e true value. )"he derived value. for the .. 
. Q~ank IDUSt be ~el9w the ~ethod ie~orting lill)it. _ 

.. · ' 

. ·, ·~. 

. '· ... : 

'-·, J • 

- ' 

' 

- _, 

. ,·, 

.. , _CHLORIDE 

. '·,. : \ .. 
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LABORA"fORY METHOD S.TANDARp OPERATING PROCEDURE ·. 

. . . . 
'. ' .. 

·' '·. 

. Section: ·Wet Chemist~- Automated Methods Section· Niunber 
'2 ,: 

ReVisio~ # ·· . · 
'6· 

Effective i>ate · 
06-30-93' 

SOP Description:· Olloride 

'I, • 

. ' . '.1 ..•. ·· ... 

2. Routine QC · Requireil]ents: 

· .. ~requency • · 

SOP#. 
202 

ICY/CCV (5b mgtL) : Aft~r calibration, every . . . . ' 
I 0 readings, and end of niil . 

. I JX!r lim (after ICY) - . . . . ~ .. 

LCS .. I per tun (after ICB) 

· · Duplica~e I per 10 s~ples · 
.\ 

· · · }per I 0 sa.ffiples .· · 

'Document No • 
. [la-202) 

·., 

.. 
·, .. 

'· Control Limits 

90:.. 110% 
'. 

<·ReJ)Orthig I,..imit 

~ageS -of6 

•• ' '• I • ' •• 

· 95% CI(80-I20%ifno · 
limits arec proviaed) . . : 

Calculated quarterly liinitS . 

: taiculatedquarterly limits · 

' 
. 3. CLP P~otocol. QC Requin~mefits: -

' I • • . . . ' ' • .' , ' • • ' ' ' ' ~' '• ' ' 

·. · .. 

'•' 

4. 

Audit• 

'>ICV (CCV (50 mg/L) 

ICB/CCB, 

· .. LCS 

. Duplicate. 
;-·: 
. ' 

.. j 

Frequency_ 

· After calibration, ever)' •. 
I 0 readings', an·d end of run , · 

-After ,calibration, every 
10 readings, and.end.·ofnin 

l per nm(<ifter ICB) 

... · 1 per 10 s~ples . 

· l per J Osamples · 

Coritr~f Limits 

90 -J 10% .. 

! ' 

'f'' 

· . 95% CI (80-120% if. no 
. - ~ts 3fe provided) 

R~fer to-specific 
Pro~ect QAPjP ·' · 

. Refer to specific 
Project QAPjP · 

.. l.·', 

Check standards (I<::;V/CCV') must' b~. within the acceptable' coritrollimits 'or 
approptil1~ a~tion shallbe taken _and acorrective action report completed._: .. .· 

,· ' 
., ' .. 

· 5. · Blal)ks: (IC:Btcc;:a) are. t~ be \v'ithin the acceptable_ c~n~rof li~its o:r appropriate ... 
action shall be. taken arid. a corrective action report completed.'· · · · 

' . • : ' ·~ ' ' I . . . <" ' • • • ' • 

· .... 

·. (_ 

·I 

·. · .. 

:CHLORIDE 
. \ -.·· 

, . 

........ ' 
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LABORATORY METifODSTANDARDOPERATING P~OCEDURE 

\ . ' . . . ' 

Sedion: Wet Chenli.suy ~:.Automated Methods ' 

' ,' 

SOP De~cription: Chloride 

• • t ~ ~ 

Section' Number . ·· Revision# . 
2 6 

.SOP# .. 
' 202' 

·Document No; 
[h!.-202) . 

Effective Date 
• o6~30-93 

Page 6 of.6 
~ -, ' \ . 

6> A J-,aboratory Control Sam,ple .(LCS_) is a refet~nce sta.ndard prepared by ru;t outside ... 

source:(usua:lly ERA or ~PA). Results qiustbe w~tl:linac~eptable cony-ollimits or-
. :approprfa~ action shall be taken and a~ correc'clve action report compieted. ' 

.. ' . ~ ~ . . ' 

. 7. . Spike' reco'{eries and duplicate RPDs are t~ be Withi.n acceptable' co'nirollimits_or .. 

' appropriate ac;tion shall-be taken aild a coriec~ive aCU()Ii 'report completed:. I For CLP' 

protocol analysis,. as~ociated-data shall be flagged "*"-if duplicate control'limits are 
exceeded; and "N'!. if spike controrli~its ar~ exc~eded. . . .. 

,l 

·.:' 

Calculation . .. . . . . . . . .. . . . . . . . . . .. . , 
1. .Calct,Ilate with LachatQuikchem softwru:e. ·.Refer-to tne "Lachat-A.E Autoanalyzer". , . 

·. IOP (lOP#: WCIQP.,.204)-fo:r furtner detail. . . . . . 

·· ..... ·. __ ·; 

2; · SpQce calculation.:. % Recovery;:A-B/C:x 100 
' . ' ~ ' ·.,' . 

. • .·: 

where: ·. A ::: spike·ci.sample result: 
· B = sampieresult, 'and · 
C = ~pike~added (50 m~). 

3 . .' Duplicate calcolaticm: RPD =: IValuel-: Va1ue211((Va1uel+V~ll)e2)/2)x 100 
. ' . . . ·-. . 

'- ' .. 
, .. SOP Revision Dates 

.·1. · 08~18.,.87· · 

'2. 09-19-:88 ... - . ', ... \ . -
. 3.- .· 09-25-88 .. 
. · A. .· .02-:02~90 

. . ~ 

5. 05-14191 .·. -
6 .. 06-30.:93 

<' •·• 

. ~ . . 

. - -" 

.'',. 

·. . 
.-\ . -, 

,·,', .. I 

t ._.· 

'· 

' •. ~ 
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'I 
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WARZYr\l INC. -· 

. ·• ' 
. . . . : 

-section: Wet ChemistrY~, 
· · Autom~ted Methods 

Section Nlimber·· Revision I#' · 
· 2· ·s, 

Effective Date · 
. 06.:.30-93. 

·• SOP l:>escriptioh: Sul{at~ ·. SOP# ..Doq1ment No. Page i of9 
\ · .. 216' _[la-216] · 

· Review~dB~:~~ Approved By:~~·· .• '1<1. [,-. -.-..., 

SULFATE _ . 
. / .. 

. ·Scope a~d Application · 
I • . ; . . • . ' • ' \ 

. This method fs.applicable to drinking water, surface. water, groundwa~er and wastewater .. 
This SOP is used in conjunction wid1 the· ·,;Lac hat 'AE Autoanalyzer~· I.OP (lOP#: 
WCIOP-204). . . . . . . 

Method sununary , . . 
. . Colo~etric, A~~omated, Methyl~hymolBlue · 

· · · · Method- Reference · · . · · 

'' 
.. • I 

"Methods fo:r.Chemical Ail~ysis ofWaterandWastes'', ~arch.1983, Method 315~2~ 
. ·. :( . . . . . . . ; .. 

.. Lachat lnst:nirrient$1992, Method·ro-116-'10-2-B. 

. \ .· 

Reporting Linlit 
··. w nigJL 

Optimum Range .. 
10 :- 200-mg/L · · 

. • • . ' I: 

·.r 

·' . 

. :. 
·.' I 

. Sample Handling . . . . . . . .. 
. Refrigerate ·at 4oc and analyze.wlthii128 days Of collection .. · . 

.. -. . . . '• . . ., . 

, ReagentS and· ApparatuS 
·1.· Milli.;Q wat~r · · ·-. . 

· 2 .. · Deionizecl_water 

': .. 
. :~ ... 

.... , _ .... 

I -~ • .. 

I • ' ··~ 

· .... 

. ·,.-· 

I . 

. '· 

' '' 

...... ., ' ." 

. •. I 

~ .. 

i . 

•; .·· 

··:: . 

·suLFATE 
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LABO~ TORY METHOD STANDARD" OPERATING PROCEDURE I . . . 

. SOP Description: Sulf~e .· 

· ... -, 

SeCtion Number. · 
·2 

SOP.#. 
. 216 .· 

,. 

. . 
Revision # · . . · · · · Effective Date . 

5 06-30,.93 

Document No. · · Page 2 of 9 
[la-216] · · 

3. Filters: · Whatn:lan #1 ;· WhatiT1an #4, ~nd 0.45 ril.icron membrane 
. 4.. Lachat.Autoanhlyzer and.assodated apparatus · . . .. 

. -.-~-

5. ClassA :Volumetric flasks and.pipets . . 
6. Disposable 4 _inL cups ' . ' ·. · · 
7. · Helium ga~ ~ · · 
· 8. Barium chloride 
9. . Hydroch1oii9 atid . 
10. Methylthymol blue{Koditk No. 8068) 

· J i. Sodium hydroxide · . . · · 
·."'' '. 

12. Aminonium chloride . . . 
13. Tetrasodium· EDTA dihydrate 
.14. '~~nium.hydroxide·, con_c~ 
15. Sodium sulfate· . -
16. Ion ~?Cchange column- an~ resin 

1 ••• 

. Reagent P~eparation: (Prep~e fresh every 6 month~, ~ril~s~ otherwise·sta~d~) .. · ·; 
L · Deg~sing:witli helium: (2 options)· , _ , . . 

a~ · . Boil Milli-.Q wa~r vigorousJy for 5- minutes.· Cool', and store in cubitainer. 
b. · Bu.bble hdlum, using the ftitted.gas_disper~ion tube, ilitohgh the Milli~Q Water 

(15 inin/20L): Store in'cubitainei:'. · · - . · r .: ·· · . · · 
' > , I, ' • ,\ • 

2. . Carrier <o.a ppm so 4): In.a 1.mer vo!w-netricJlas.k, add o.3 mL of woo pp_m stqck. . 
-~ulfate so1QtiC)n and dilute to rr_ark With degassed Milli~QwateJ;: . .· . · · 

3. ·· B~rium chl~ride·soluti~n (6.24rilM): Iri a-l_.litervoiumetrlc flask, dissolve 1.-526g 
of barium chloride ·dihy~ate (BaCli2H20)_ in SOO rDL of dega5sed Milli-Q water and . 
·dilute to·11iter. . · · · . - · - · , 

4 .. · Hydrocb.loric acid (l.ON):. In a JOO mL ·volumetric flask, cori~ining .~pproximately 
· 80 mL of.Milli-Q wat~r, ~Ci 8.3 mL C>f concentrated hydrochloric acid and dilute to 
· .the mark with:Milli·Q.water. · · . · · ' 

r ' ' ' -

· .. l • ': ... - . ' . '. - . . ' . 

5. Barium:~ MTB color reagent: (The purity ·of the methylthymol.blue and the 
alcohol can ~e cd~cat Use the sourceS stated below.)· · 

. In a cii-Y 1000' mL volumetric flask:, 'place 0.2364g* of methylthymol blue o< 3' .. bis-
:_ .··N~ N-bis ¢arb6xymethyl)-'~mino methylthymolsul(on-ephthal~ill p~9tasodium salt • 

.... : I • ' ' • • ' ' , ' ' '• • • ~ • • ' • r • • • ' ·, , • ' ' ' ' '' ~ 

. _:,_ 

·.I 

.,'; 

SULFATE: 

'·, l 

. I 
. ' 

I 

-'I 
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. ' LABORATORY METIIOD STANDARD OPERATING PROCEDURE 

·.1: 
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· Section:· Wet Chemistry- A~tomated Methods . 

SOP Descrlptlo~J: Sulfate 

section Number 
2' ·~ . 

··.SOP# 
216 

ReVision# 
5 

Document No. · 
[1a~216] • 

Effeetlve Date , 
. 66.3o;.93 . 

· (Kodak .. No·. 8068} .. Add 50 niL ofbariilm·chloride .solutio~ ·("3 ".above)·. _ ihe 
solution .may be used to aid in 'the~tdtn~.fer of the dye; Swirl to dissolve.' Add 8.0 n1L 

··of the -l.ONJIC'I solution ("4" above) a~d mix-solution rJ:laY:trirn orang~·.· Add· 
142.mLdeionized water and dilute to l000n1L with ethariol.(Aldrich 24.5I'L9).Mii. · 
The: pH of this solution should be 25. ·. Prepare'this solution the day. before use and .•. 

·· storeit refrigerated in an amber bottle.. · · ... ·. · · 
....... . . 

· * Str~ngth of reagerh ~~ies with lot number .. ·The'optiinu·in ~eight of.J,"eagerit.~sed. 
' ':mu.st pe,det,ennin'ecl·spediically for each new lot of MTB lo maint¢nance consistent . 
. . · method ·~ensitivity .. This w~ig~t is. detennined by Lachat ~and supplied. with each:·. 

· .bat~h pqrchased. · · · · .. . . ·. ·. · 
i ·-

().· ·.Sodium ·hydroxi~~ (50% stock solution):. Ca~tiously .. 'dissolve500g •of sodium· 
hydroxide (Nadi-1) m 600 mL of Milli'-Q water. Coorand dilute .to·J liter. Store fu 

· · phisti~ bottlt. Caution: The solution win become ve~y hot!· 
. . - '· . ' ' - ' 

,, 
. . . . ' ' . . . ~ ' . ( ~ . . . ~ ' '. . . . . . -. . . . 

7 .. -Sodium hydroxide (0.18N): In a I liter volumetric fl:ask,. ad~ 14.4mLof 50% 
.sodium hydroXide ("6" above) todegassed 'MiJli-Q ~aier, an~ dilute to the mark. · 
' • . . . :' ' • '- ' ' • ' ." ~ ' r 

. - 8. Buffered El)TA (for deanjng manifold): In a r liter vdlumetiic flas.k; dissolve. 
· 6.75g-ammonium. chloride. (NH4Cl) in> 500 mLddonized watet. ·Add 57 mL- . 

. concentrated ammoniu·m hydroxid~ artd 40.0g tetrasod1um EI)TA dihy_drate. 

- .. ' , .. 
· Dissolve by swirling; dllute to th~ ·mark with delonizCd water. , · · ·· -. · 

· · 9> · Sulf~t~ spiki11g ·solution (to;ooo IJlg/L): I~ a. 100 ffiL·volumetric flask, dissolve·.·.·. 
· ... i.479g ofdrieci sodium sulfat~·(Na2S04 -.dried at io5~c for 2 hours) in Mllli~Q 

water and dilute tc>'IOO mL. : ·· · · 
1 \; 

. io. Sulfate stock,(lOOO,mg/L): .Dry approximat~iy .. 2g of sodium sulf~te (NazS04) at 

. ~ ... 

\ ~' I .:, 

. .· -~ 

: ·, 

.. <105°C for 2hours. Coolin a desiccator. In a lliter-vohimetriC flask, dissolve> 
1_.479 g ofthe .dried·so<;lium sulfate in Mi.Jli-Qwater and dilute to I liter. 0.0 mL == · . 

. . ,, l.Omg S04)~ .. . . . . . . . . . . . . ,. 

: u. 'Working standard: CPI;epare fr~sh every month.) Dilute to voh.1~e us~g.degassed. 
' ·. Milli.;Q water~ Refrigerate. ·. . ' ' .. 

\' 

-1_. 

''I ' 

·.- .·. . · .. '.'' SULFA'fE 
. .· ·' 
,'I l 
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WARZ)'N INC. · .· 

'· Sedllin: Wet Chemistry'- Automated Methods 
. . 

SOP i>es~rlption: sillate 
' . .' '. 

Conceiltrati9n . · · 
· of Standard' 

. · -Omg/L 
. 25 rng/L· · 

.. ) 50 nig/L- · .. 
lOOmg/L .· 
I5o mg/L 
2oomg/L 

·· Letter · 
Identifier 

A 
B 

.c 
o· 
E 
F 

Section Number 
2 

· .. ' ·,. . 

ReVIsion# 
.. 5 ·-

. i>'ocument No.
~-216) . 

Vohn~e of i000 mg/L 
Sulfate Standard 

Dilute 
. l?' . 

0 
5.0 .. 
10-
.50 ' 
'30_·. 
40' .. 

·:200mL 
200mL 
2oo .riL 
500mL-
200'_rW-

'200.mL 

Efl'ectiveDat~ . 
06~30-93 ·. 

]?age 4 of9 

. I·'. 

· .. ~- . 

. Note: Final volumes are not the same! Computerrefe~s-tostaryd~ds by letter~ 

Notes 

,_. . 
·, 

,. · L . Samples must be diluted:to o~~~concentnitio~s Withih·the optimum workll:tgt~nge. 

I 

.. I 

2. ' All ·coils (inchiding:waste c_dil) must be changed atleast once a qu~trter to-prevent .·. . ._, ... 

. \ 

·;- _ .. ,,. 
·,. 

.. -.·· ~ 

- ··-build-up _in. lines:.· · ·· . . · · 

3. · lnterferen~es-: . ·• . . .. . _ . ; . . . . 
· · a,. The catiqn exchang·t:: <:6lurtm removes multivalent c,iitioris;. :&uri a m~d-rarige · 

sulfate standard containing a typfcal cor;tcentration 'ofCaC03 peftodi~al~y to. 
· check performance.· Any decrease in .peak height 'should indicate the need to 
regenenite orreplace the resin. (At600 ppni caC03,th_e C9lumn is good for~O + injections~) · · · · · · · · 

· .. b~ . Sairq;ies with Pl:l <2_ should be ne~tralized: High ·acid coriceptrati~ns can 
. dfSp_~.a~e_multiva1entca~oi1S from the colu.mn.. . 

. \·, 

c; color will interfere. Dilut~ .the sample ~nd al.so spike ~he dilution to.confrrm th~ · 
.. q~alitY of the result 

d. Turpidity:- turbid samples niaybefiltered ·(use ~atm~r;t #i ·or #4 filter pap~r) 
prior to analysis· on Lachat · . . . 

' . . . . I ·'·· 

, • : • :' - • • • r J • • ' • • • • ·,- •••• I . ~ . 

e. ' Orthopbosp~a~e_ als6Jorrils ·a precipitate with bariup1 at high pf.L Check. the . 
- _ . response Of p~e orthophosphate standards, if samples are known-to 'be high in_. -

phosph~te. · . · · · .. ·· · - · . . 
'· 

. \ :: :·· '\ ' 

· .. ·:- . '· 

I•: ,, \ ·_ .. _ 

.-.· .. : .. _ .. , .. 
... •·: .. 

. ·.,·.-· 

I ' . ' . 

·. ---:_· 
. . ' . ,.-. 

. ' -' .·._ .. 
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LABORATORY METHOD s·r ANDARD OPERATING PROCEDuRE· •. 

Section:. Wet Olemistry - Automated Metl)odS ' '. ;: . -· 
Sec:tion Number .. i . 

SOP#' · 
-216 

I' 

Re~ision'# 
; ·. 5 

Doc:umt!i~ No. . , 
[Ja-2i6J ; 

4. TrotibleshQoting:. ·(BilSeline noise w!th reagents ·pumping) · . .. a. . Noise With column in.llne but good bi,lsel,ine without 'column: , •· Repack column,' air bubbles may be causing pulsing.: . · · 

. '.· 

Effec:tlve bate 
~30-93 

Pages' of.9. 

• Check flow fit connectors and. end fi~ings on columri f~r .bl()ckage or lC?~S: - .. . p. · Noise with an'fwithout column in line: 
.• :t>egas:catnet and!or~eagents: Fine bubbles-cq.use sharp spikes on b_i:)Seline. · · • . Place ;;t longer· piece of manifold tubing on the outlet of the flow cellleadirig · · . ' . to. the waste cort(ainer. cThis methodrequifes the use of the screw type flow · cell. · · ' · -• 

• • • 
- ,I 

• • 

• • ' ~ ' 
· ·• · _Replace the pump tubes~ The silic,one tube, ·u~ed fo.I; the color reagent, . wears faster than the PVC pump tubes; _ · . . .. . , ·. '. · ..... • · . · • . With' water pumping: iri the lines, check aH hy_draulic connections for blocka:~es, Ieak5, etc. · · · · · · · 

. . 
· · 5: Troubleshooting: (BaselirH~ drift) 

a. . Clean the manifold with i:he buffered EDTA .. --b.· . Tti~ thegrun high apd use the shortest sample loop possible. This improve's the · linearitypf the c'3.libration curve, prolon'gs the useful'life 9fthe·column, and: · ·m~izes the build.ilp ofBaS04 'onthe manifold tubing .. · 

. Pump speed: 3S seconds .· 
'mj~ct_to smrtofpeak period; 9 seconds .. ·c .. Cycle period: ·50 seconds .. 

· d; Interference filter: . .460 ·nfil · 

. 'j 

e; :Saipple loop:. 10 ~m· · .·· .· . . , . .. . f: Standards.forcur:ve set-"up: .. O, 25, 50·,:100, 150, iOOmgiL. ' . . .· - .. \ . . . . ' ' 

',I ' 

.·, 

• • • ' • • • • ·• - ·'' f • • • ' 
• 

• 2.' Refer. to .the "Lachat AE, A.uto~Jyzer" IOP (lOP#: WCI,OP-204) forth~ instru~ent set up proce-dure. · · .. · · · · · · .. . 
: .. ) . 3. .·PUmp reagents through the lin.es ·h~fore inseitirig the column. (Prepai:e an·d activate .. . the ion exchange colurrinas describe'd below.) Use a short piece ofmanifoldtubirtg · iri place of the:colurQ~. · When ali air .has passed andthe .bas~line is steady •. nim 'Qff _ the puml' and insert the coH:m1n: ·the column should be placed in a. vertical position . 

·-· 
.. SULFATE 

·{ 

., 
·,"' \ 

.. > 

I 
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., . . 
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' 

SOPDesc
ri~tion

: Sulfate 

. )'; 

St>ction
N~b('r 

2 

SOP.# . · 

'216' 

• ' • > · DocU:ment No.· , 

~a;2i6] 
· 

Effective Date 

()6.30.93 

,· 

irt place. of the·c;olumn. · Wheri all ai;.has passed and the baseline is steady, turn off_·· . 

·the pump and insertthecolurtm. The.c·oluinn should be phiced in a v!!rtical position·.' 

with flow in the top and outthe bottom. In this .cpnfiguratio·n, _the cblurno will . 

'. operate effeciively even if .the.' resin pack~ d
own more to l~a ve a gap at the top:: 

. · Resume pimipiri
g~ · 

· .·· · · 
· 

· 
· 

. 
. 

. ' 

4, . Preparation oflm1 Exc~an
ge Column: · 

: · · 

a ... Make a. slurry ofapproxirnately o:sg of BioRex 7Q,50-·l i)O mesh ion exchange 

· resin in ·Milli~Q
 wa¢r: . -

· 
· 

' . ~. 

. . .. b . . ·Remove one column end 'from the glasscolumn. Fip th~ column with water,, . 

then aspirate the slurry or allow it to settle by gravity 'to pack. the column. take. ' 

'care to avoid trapping air· bubbles 'iri the- colurim an'd its fittings at this point 

and all subseg
uent.op

erntion
~. . 

' . ' 
.. . . .. . 

-

. . 

c. .'Aftenhe (esin·h~
 se.ttled;_replaye the end·fitting.:To efisure a·good se;il, remove .. 

any r¢sin p~rticle$
 frQm the threads of the ghiss, th,e col~Il1n

end.af1d 
th~ end. 

flttin:gs. To sto~e the column, the,ends of th~ Teflontubing·may.be join~d w
ith a 

union.· 

·.d. To· testthe dfebtiveness cJf the colrimn. make up ~;standar(
ofpute:sod

.i!Jm · 

. sulfate and compaie its peak height to an identic
~ -standard with haidriess typical 

.. ·· of the, sampl~
s added. If the column is being·d~pl

eted; th
e standard with 

· _ hardneis will read Iowe~bec
~bse··the

 divalent cations _lll'e ·compl~xi
ng the free· 

MTn. T,he concentration ·of the standardshould.be mid~ range; If depletion-has .· 

·:occu~.d
; Tepack the column with fre~h :re

sin. 
. . ·. .,. · · · 

· · 

•· . r 

e. 

. ,· 

Reg~nerat
illg .Resin: Batch regeneration is.reconimended becaus~ 

the hydrogen 

fonn of BioRe~ 70 can_ s~ell considerable more than the' sodium form. • Colkct 

the used resin in a;sma:ll beakeror. flask~ 
Wash with dilute HCI until the wash 

tes~s free ofcalcium and/orrp.agnesiulJl. ~This procepure re~'oves· 
the dival~nt 

. 

' j 

-· ,.,., 

.. cations by qmverting the carboxylate excoange group to tht(protonatec;lfoim- , ·. ·. 
. j 

. J 

COOij. Convert the resin back to the sodium· form by: ~~utr.al
iziqg with washe·$ .. 

of 0.5M NapH until th~ 'w
as,h·has a pH of 9 or greater. Rin·se with deion'ized· 

water for·stora·ge or repa'cking .. A'column ·nn1y ·be ~sed. for 3-4 trays · 

: (appro:
Um~tely 

150 samples) before it needs:to be replaced .. · 
· · ., . 

._,· 
,. ,_· 

~·-· 

j 
. , . j 

j 

.. j 

suu 

j 
J 

·J 

'j 
j 

j 

j 
j 

j 

j 
j 

j 
'j 
j 
j 

j 

j 
j 

j 
j 
j 
j 

.. ' j 

. j 

: j 
·J 

. j 

j 

j 
j 

j 

j 
j 

j 
j 
j 

j 
j 
j 
j 

j 
j 
j 
j 
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j 
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j 
j 
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LABORA TORY.METHOD STANDARD.OPERATING PROCEDURE Sedion: Wet ~~rni.stty - Automated MethOds 
~ec:t~oo Nlimber · · Revisloo# · 

• < :. 5 .. Effective Date p6-30-93 

• 
: •• < 

2 

Page 7 of9 · 

SoP'Descriplioo: s'wrate .. 

S(W# 
. Document No: [la-2i6J 1 

. · 

. 
. ' ·' 

.. · 216 5 . .. Anhlyze sa;y;ples (including QC sampl,es) .. The ICV /CCV ~onc~ntiaticin i~ ! 00 mgiL 

(D). . . . . . 
. , . . . .· . . . . , . 

'To Spi_ke: Into· a·disposable,beilker. add·3.·0 uL bfthe 10,000 rng/L.sulfiue spiking 

· .. ··.solution to 4' rilL of sample. The final spike' COJ1Centration IS 75 mg!L. . 

. 
. ... ·.. 

. 

' 
. 

. 

6. To shuniown, ~rn off pump and removethe column as follows: '· 

a; Tum off the pump~ ·.. 
. . 

. 

b .... Remove the column. · c. Joi.h ends of the cohm1nwith a"union.:. 
,. 

< 

Replace th~ column on the manifold With the short teflon ~birig piece. 

.e. Rinse manifold with Milli·Q water. . . . · " . 

' ··d.'' 

f. Rinse m~ifol4with EDTACI¢ahil1g_soluti6n. : 
· 7. R~fer.to tti~~"Lachat AE Autoan{lfyzer" lOP (101?#: 'WCIOP~Z04)for the instrvme~t· ·. 

' shutdown procedure. " 
''' ' . '' 

< 

• 

• 

• 

,·. Quality Control 
, .. · 

L .·. E.stablish.a. starida,rd curve wi¢ the standards iisted above. Note that the caljbration 

··. curv·e is calculated in a "piece-wise" ·fash1on and is n.ot linear .. Be· sure· th~lt . · 

calibration points' describe asinooth curve; The· derived concentration.ofeach 

calibration-standard must be± 10%'ofthe trUe value: The'derived value forthe blank. 

musthe.below themetlJOd repoftingJimit. 
. , , .... 

2 ... ~Routine QC RequU:ements: · 
Audit. 

'· _ ICV/CCV (100 D1giL) , . . 

. ··ICB 

'LCS. 
i. 

Duplicate,· 

Spike 
I,' . ,· . ' -." 

\· 

. '. .f;, . ·~' .· 

. . . . '' . ~ 

Frequency 

Aftercalibr.ation,every 10 readings; al}d end-of run 
·t· per run (after: ICV) 
1 per run \afted~B) . 

' 

< 1 ¢r .io sampleS 
. . . . 

' .. · 1 per.l 0 sati_lp.les ·.· 

' .. 

· Control Limits 

90-110%. 

' . <: Reporting Limit 
· , 95.% CI (8~120% if no limits are. provided) 
Calculated quarterly liniits 

· .-Calculate~ quarterly limits. 
.. ··· .. 

1 
1 
1 
1 

.1 
1 
1 

·. 1 
1 

. :1 
1 
1 
1 

·1 
1 

--1 
1 
1 

<1 
< 1 

1 
1 
1 
1 , 

··1 

1 
1 

-. 1 
·- < ••• 1 

I· 

r .' ' 

SULFATE . 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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' ' 
LABORATORY METHOD STANDARD OPERATING PROCEDURE . . -. . . J·· . 

Section Number . 
2·. 

·SeCtion: W~t'Cheniistry -_Automated Methods_ 

sOP Description: Sulfate · 

·'. '. 

,• 

. ·:SOP# 
2ltJ' 

-·' 
3. .ctp Protocol QC Requirements:· · 

_Audit.· :Freq01!ncr -· 

ICY/CCV 000 Irig/Jj} · · .. After calibrati6n,. ev.ery ·,. 
.· ·10 readings, and ~nd ofrun · 

·'" 

ICB/CCB . After ~bration, every . . . 

10 readings, and end :of run . 

'" . . . 

- LCS 1- per run '(after:ICB) 
I . 

. Duplicate , . 1 pedO samples 

_. '· 

· · I peri 0 sam pi~ 
· ... · 'I t. ". ~ ., ' ; ' 

· Revision# 
5 .· 

• Document No. 
[la"216) 

':.·· 

Controf Limits 

.. I' 90- 110% 
'· 

< Repcjrting LimiL 

. . ' . 

. I 

· EO'ectlve Date 
. . :()6:.30-93 '. 

Page 8 or 9 - ·_ · 

. -. 

' . 

95%CI (80-120% if no 
' Iimit5 ~ p~vided) . 

Ref~r to speCific , -
Project QAPjP 

Refer to specific 
Proje<;t QAPjP 

4. Check standards OCV /CCV) mustb~ w-ithin t~e acceptable control .limits- or 
- . app~()priateactio? sh:i:Ii be taken and a, c_~rrective action report co_mpleted._ ' . . ' . . 

. •, 

5. Blank~ -(ICB/CCB) ar~ to be within the acceptable ~antral limits or apprbp~fate . 
. action sh~ be taken. and. A CO!Tective. actiOQ report COrllple~~d. -

' . . . . . ' ' : . . . 

i ' 

-' f 

I.·' 

; .. · 

6. ALabb~atory Control'Sam,ple _(LCS) is a refe~ence standard prepared by an outside·. 
_so.ur~e (usually ERA'or EPA). , Results ~ust be w~thin acceptable 'controlllinits o~ · · · .. 

: '·_ appropriate action shallbe taken and a corrective action report completed. - .. . . 
~ . ' . '' ' " . ~ ' " . ' ' . , ' . . 

. .. • '•. ,. . I. ,·1 . " ' ' · .. · ·,· . . :' J'· .. · 

,., .7. ' Spike recoveries:and duplicate RPDs·are' to be Wlthiri accept~ble conti-ollimits or' 
. appropriate action. ~hall be ·t~~n and a. .correctiv~ actio·~ r~port tomplet~d. For, ct;P 

. · protocpl analysis, associated.data shaii be flag-ged "*'' if dupHcate.controllimits are 
.· • exceeded, and "N" if spi\ce. contrbllin.iits ,are exceede~~ · . . . . . . 

. , . . . . r . 

'\ ·:· 

Calculation · -
. I. _Calcufa~e with L;chatQ~ikch~~· softWare. Refer'to the "Lach~t ·AE A~toan~yzeri• 

· . lOP (lOP#: • WCIOP-:204) for further ~e~ail ... 
. . ' . ' . i . . 

2, ··Spike. calculation:.: . % Recovecy.=A-BIC x 100 
( ·'. ., : 

,.'{ 

'': 

'·.·1 

.. ' 

.. _; 

-SULFATE· 
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.. LABORATORY METHOD STAND~ OPERATING .PROCEDURE . 

. . . . 

.. Sectio~: Wet ChemistrY- Auto~ated Meth~ 

SOP Description: Sulfate 

· Section Number 
-2 '. 

SOP#
' 2i6 

.. . ) . 

where: , . A =spiked Sa]llple result; 
B =sample resl}lt; 'and . · 

- · · C ;=spike·adqed_(lOO.mgiL). 

.Revision# .. 

. ' 5 

'Document No. 
na-216) ·'._, . 

·( 

Effective Date · 
06-30-93 

.· 

Piige9 of9· 

3. Duplicate ciilculati1n: RPD = IValuel-Value21/((VUluel:+-Value2)/2) x· lOQ, 

SOP Revision Dates 
L -08:..18-87 
2. 09-25~87 ' 

_ 3.-. . o2::o5-9o· 
4. . ;05-20~91 
5.. 06-30-93 

. ' 
.,· 

·,} 

/' 

" 

·:·· . 

' I 
,_. 

'· 

·' .. 

:· .. · 

- .' .. 

. ·::. 

. ."'· · .. ' 

. l; 

. ~ \ 

-.· .. 

SULFATE:· 
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' ( . . ,3 . 

SOP·D~scription:· Ni~gen, -Ammonia .. SOP# . ·•. 
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Revision# 
·3 

Effective Date 
' . .06~30-93-' 

Document ~o; Page i . c)r 8 
. . . - ' . 

· · [wc-32'1] .. 

. · Reviewe.~~y:, //AI:. ~ltL .. J · // ~pproved By: · 
-.· . -[~~~- : .'\-· 

, . . I . . ' ' 
~. ' I • ' 

. , ' 

. I, 

AMMONIA ·~TROGEN 

. Scope ~md Application ' ·. : . . . .· . . . 
· This method is applicable to:the detennihation ofartunonia~nltrogen in drinking water, 

' surface w~ter, gi"ouncl~ater, sludges~ soils, and industrial wastes. • ' ' ' ' ·. . 
,[ ,·•' ' , ' '• ,. : ' • . , , :· ' ' ' I ·' 

' ,, ··,. ' . . . . 
Method Summary . . . 

·Samples are distill~d into a soiution of bor:ic aCid~~· Amirtoftia •in tile distillate is. 
' ' . determined colotimetric~y }?y nessleriz~tion. . : ..• ' ' ' ' ' ' ' 

.. ,._ '! 

. . Method Reference ' · · 
'-'Methods for Chemicctl Analysi,s of. Water. and W c,t:stes~·; March 1983, ·Method 350.2,~ · 

~Standard Methods for the Examitiatio~ of Wat~r :~nd .Wastewater'', 17th·~ditibri, 1g~9, 
· Method 45bo::NH3~B and C.' · · · .· · · ·. · · · · · · ' · · 

. R.eporting Limit . . 
. . 0.10 mg/L fo:r aqueous samples. . 
'' 5.00 ,mgi}cg fcn:.so~s,~d sludges .· 

Optimum Range · . . . . 
' . 0.10 ·~ 2:00 mg/L for aqu~oussamples 

5.00 - 100 rrig/kg for ·soils and sludges .. ' ' ' . . . 

,. ' 

.. __ , . 

:·, .J •. 

"·; 

\' 
.. ,.· 

. Samble Handlfng . . _ .· '· 
. Acidity'aq'ueO!JS 'sainples With concentrated sulfuric' acid to pH'<2 and refrlger+lte at 4°C. 
Refriger~te soHsand.sludg~sat 4°C. Amilyze ~thin 28 daysofsamplihg. · -. •. ..· 

~ . . . . . ' . ·. ' . .· . . . . . . .. . . - . . . . . 

'-! • 

· .. I '. 

· .. ;. 

'• ' 

: ,,·. 

.·AMMONIA· 
'·',. 

, I 

r ~ i 
, I 

! 

I 

·.' ., 

'' 
I 
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WARZYN INC • 

. . LABORATORY METHOP STANDARD OPERATING P~OcE!){JRE> 

Section: Wet Qlemistry Manu:d Methods 
. . . 

' . ·, ·. 
Section Niimber · Revision # 

. 3. ' ' '·... 3 ' . ; 

' ' . 

: . ~ ... · 

. . . 

. · · Etf~ve ])ate · 
o6-30-93 .. 

· · SOP DescrlptJon: Nitrogen, ~.oni3: · · . : SOP# 
321 

Document No.. · · Page 4 of. 8 ' 
Jwc-321] 

.. · 

. ·a. The reservoir should be :2/3 full with Milli-Q water: Add a few b.oiling· chips. 
· , ·. Add sulfuric:acid to re~ervoir to bring to a. pH:<~ .. Turn on the heater.' Set heater ... 
·. . . control to HIGH;~-· Allow th~ steam resenroir. to ~eat up. Thi~ :unit will take abotit . 

. · . 4~ minutes 'to heat-up. Tum the heater c'ontrol to al;>oufa settin:g,(jf8 and bring to 
~oiling.' AnaiY;sis ciD;t begm once boiling begiris. . . . .. 

: .. ~· 

b; .·. Steam·out.thedi~tiliatiori apparatu~ ~ith a 10%.~aOH solution. Turri ohwater · 
and continue until 40 inL has been distilled. . · 
, ;· 

. . . 

· 3. Standard Preparation: · · · . . . . 
·:a .. Prep~e the following series ofbllillks and stanQards .. Bring pH to 9.5 ± o.1 using , 

. · ... i 

· .. lNNaOH While s~g Slowly.·.·. . . . ' .. . ... · 

tnL' of 10 in giL .· 
. Ammonium Chloride 

...... 

.. . --·,. . . . . 

Solution 

. ,- ... ' 

: ·0 

'0.5. 
1.0 
2;o . 
5.0'. 
10_0. 

I • . 

. Di.l~te · 
·2Q_· 

·.50mL 
. 50mL 
50mL 
5o:mL 
50iriL 

'50mL 

·. <-. 

. . . 

·· Concentration· . 
. (tng/L) 

Bl~nk. · . 
0:10 >: 

0.20 
OAO 

.· .. 1.00. 
.2.00.. 

• I.' 

· 4. ·. Sample Preparation: . · - ·· . , 
.· · a. Aqueous s·a:mples: 'Plac~ 50 mL or.ailaliquofof sample diluted to· 50 mL.in a. · · 

150 mL be~er~ .. Reco.rd the v·olume used: Add lN NaOH while stirring very 
_slowlyu~t:ilthe pHis 9.5-± 0.1 us~rig a·pH.meter ... 

To spike:· Place 5.0 'mL. sampl_e and. 5 ffiL of~~ 19 rng4-irrim~riia sta~dard ;int() 
a beaker, adjust pH to 9;5 + O.l and·continue with procedure-· The finalspike 

. : leveli~ LO mg/L .. · . . , . 

· b~ .. Non-aQ~eous samples:. S~mple. must be homogenized prior to' ~alysis to ensure a . ·.· 
. representative ·s~inpie aliquo~. Place approximately1.0g in a 150inL beaker.·, 
. ·Record w:eight used~- _Add 50 mL Milli -Q w~ter a:nci adjust the pH with IN ... 

·· ~ NaOH, while stirriil~ slpwly, to pH 9.5 ±·0~1 u5ing·a pJ:I meter. • 

...... 

.· ~ . 

~.-. 
·.. •'•. .. ·.- .. ' AMMONIA 

~ ...... 
- .:.· 

·, '·, 
' .. 

' .. 
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'3 
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' .. ' ,, \ 

·.Revision # 
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l • 
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Document No. · 
{wc-321] 

. EftectJve Date . 

. 06-30-93 
I 

Page5 of. 8 .. 

· To spike: .Pl.ace.J.Og sample, '5 ~of .the 10 mg/L. ;1mmo·hia standard in the 

·. ·.,beaker.'· Add 50 mL Mil4-Q water, adjustpH; arid coQtinue with proc~ure
. 

•. 
• 

• 

• ·., 
• 

• 

• 

• J 

'-·
 

5.·· · Tr'ansfer: the pH-adjuste~ 
s~unple.to a)OO I$ Kjeld~hln~sk. 

~dd 2~5 D\L of borate . 

·buffet~ 

-

6 .. Add 5 mi,., of boric acid.tQ a 50.IDL Erlenmeyer flask and place flask atthe condenser .. 

·.outlet With the tip .of.the condenser immersed in the boric acid~ · . , · · · 

. 

: . 
' ·, 

· . . 7. ·· Conrtect the Kjeldahl flask to the distillation· apparatu~; 

. . . 

. 8.. Close the stopcock on the cpndensation chamber.' Close the· dra.l'n ·stop(;ock. The· 

steam Will now pass thrpugh the. Kjeldahl flask. 
· · 

· · 

' 
' 

. 
·, 

.· , I 

•' 

~ 
; 

' 

9; Steam gis~ll30-
40 mL at a rate of 4~5. mL/ririn. 

., .. ~ 

' 

. ' 

.. 

. 10.~ !qpse tip ofcondenser into erlenmeyer flask and remove the erlenm~ye
r flas:t.;~ 

' 

. ! 

. 

. 
' 

n. : Ririse the tip· of the condenser and steam outlet into a waste peaker .. 

. 
. -, . . - ' ~ ' . . .. . . . - . 

- : ' - { . 

12. Coritinue distilling remaining SaD:lple~. b'tanks and statidards. ' When' all sarn~le~. 

blanks and' standards 'are distilled~ .th
e colo~etri

c determin~
tion can be performed. . 

' 

< 
( 

' 

o I, 

(I
 

' 
• 

' 

• 
' 

' 

' 

' 
o 

13 .. CtilQtimetric Determination: .. . _ . . , 
. . . 

. a; . Transf~
r distilled standards' blanks,, and samples to· 50 tnL mixing, cylinders and· 

· . dilute to.50 mL with Milli-Q water. Mix.· 
· · · · 

••• 
. 

' 
• 

l 
-·. 

·• •.•
 

·· ·. p;. Transfer 25 mL of distillate; or an aliquot dliu~ to 25 ~. to a rpixing cylinder.·. 

. 

.-' 

- . 
' 

' ·. - -· 

; ·c. Add 1.nlL·ofNesslerreageritandmbd;yiiw_erting reverai times .. ·. . . 

· d. After 20 minutes, readthe:a
bsorbanc~ o

n. the ~pectropho
tometer, set ~t 425nm.~ 

,• using the sipper celt zero ihe spectrophotometer to the reagen(blank: 
\ :- . 

. / . 

··;' 

• ' J • 

.-_"'- . 

·,. 

_.- ., ' 

' ' l,
 

... 

•. 

.·. ' 

.; . ' 

. :.' 

. ' ~ 
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·. . ) ' 

· Section Number 

3 '' 

·.SOP#· 
'3_21 

'·, ·-· .· 

ReVision# 
3 

Document No• 
. [wc-3211 

·_. _. 

Eireetive Date , 
06-30"93'. 

. Quality Control . · · ·· · 

·' . 

1. · Establish a ,standard curve with the stapdards listed: in ~e pr~cedore se<;:tion. Record 
the a.bsorbance. check standard (1.00 i:ng/L) in- the. absorbance c:;heck boo~. The· 

· · · absorbari¢es sh.cnild remain co·11sistent from run< to run. If not; necessary 
troublesl)ootin·g must be· performed· before. cori.tihlling (check wavelength; 
spectrbmetei bQ}b, solutions,' etc:)· Recordthe slcipe; jntercept, and c~rrelati(m · 

· · coefficient (R) on the data sheet The Intercept shpold be <RL and~0.995. · ' · 
' • p •• - • ~ • • • t • • ! ' . . -

2.· . Sull1mary.of QC RequirementS (Rdutine Analysi~): - ·· 
I • ' o • • ·',_ 

. _Audit* . , Fr~uency . , Control Limits 
. - ' . . 

ICV/C(;V (1.00 mg!L) · .. Initially, every 10. · 
readirigs, and end of ron . 

' ' . 90~.110% 

ICB 

LCS 

. Oupli~at~ . · 

Spike 
'· ' . 

- ' ,_ :, ... ·· 

.I per run (afteriCV) 

• ! • • • 

·1· per ruri (afte.r distilled 
standard) 

. _ I p~r 10 samples' · . 

· I per 10 ~a.rnpies · 

. I . . . . ~ ' 

. · < Repor,ting Limit(RL) 

Q5%CL(80~I26%·ifrio _. 
. limits are pr<?'{i~ed)· . 

. '\ 

•Calculated q~rly limits.·. 
' -

CalcU1¥ed quarterly limits. 

-• All QC samples-must be c~edthrough.lhe diStilh¢on process. 

3·. · Sum~ary of QC Require~ents (CLP Protocol): · 

.; . Audit* ' 
. ' • I Fr~guehcY' .·: Control limits ' 

ICV/CCV (1.00 mg!L) . · . ~nitiall}:; every 10 • 
• • ' ·• ' < •• readings, and end of run 

9o~Iio% ·. 

ICB/CCB Mter icv, every lO readings, 
and erid of run . 

! ·. I 

<Reporting l:imit (RL) 

. LCS •• 1 per run . 95%CI (80::120% if rio 
· · limits. a're p~ovided) 

, .. 
l per 10 samples 

<·I 

• Refer to spec4lc 
Project QAryP 

,. 

i .• 
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l., . 1' 

:.: ·, 
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' '•. 

4. Check st~ridards (ICVfCCV) ~u-:St be within the :acceptable c'ontr:ollimits oi-; 
_. , ,·1. 'I ,· I ' ' 

appropriate ·actio~ shall· be taken. and .a corrective action report ·cort;~.pleted. · 
. " 

Bl~riks (ICB/CCB) are to be within' the acceptable 'control limits or ,app_rop~iate· 
ac-tion shall be taken an:cta corrective action-reporfcompleted. - · · 

6. · A Laboratory Control'~ample {LCS)is aref~rence standard prepared by an 6:Utside 
scmrce .(usUally ERA or EPA) .. Results must .be within. acceptable. control limits· or 

.· a'ppropriate,acnm1 shaii be .taken' and a correc;tive: action' report co~pleted., . ' ' 
'· ' . . . . ..· . ' . . ·' ' 

7.' Spi}ce recoveries anci duplicate RPDs:are to be within·acceptabie c'ontrol· limits or 
~ppropriate' action shall be taken ~d a cortectiv~ action report,cqmp~eted-. For CLP 

'. protocol analysis, ~ssociated data shall be flagged"*" if duplicate control limits are 
e_xceeded~ :and '.'N" if ~pike controllirilits are exceeded. 

f'. • . 

',, 8 .. Aqueous _and ~olidtsemi~solid samples are s·eparate matrites. Duplicates .and splkes 
are required for· each 111atrix type ... ·. ' 

• : ·.CalcUlation 
· .·· L ,Aqueous samples: •Calculate the· concentration i~ mg/L using. linear re:gression .. 

· ,Rec.ord the slope, iiHercept, andeorreiatio~· coefficient (R) .on the :data· sheet ... 
Multiply marty dlluti'on factors' performed in the distillation and ~olorimet:ric· steps to 
obtairi th~ .final concentration in ~giL. . . ' .· . ,. . : . . ' -: . . .. · . . . . .· .. ' ' . 

~. . ' ' - . . . . . .· 

' ' . 

2, ··. Non-aq~eous samples: Calculate the concentration in mgt( using: linear. ~egression~ _·.··· 
Record ~the· slop~·. intercept, and correlation coeffiCient (~)'on. the data sheet .. , 
M9ltiplyiri any. dilution factors performedin.the colorimetric step.· Then multiply'· 
the result by 50 ·a~d di~ide hy the grams·of sample. used to obtain the'flri:il result i~ 

. mg/kg:·· . . . . - . . 
. \· 

. '' 
.·' 

.. . i. 

I 

·· .. I 

·.'. 
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3. · · Spike Calculation: ·. _.- _·_·. - - · , · . _· _-__ · ,. . - , · - . 

% recdvery ·= ·. (cone of spiked sample-~ cone of sample} x 100 
· ·(conc.of spike)(dilution fa¢tor) 

SOP Re~sion Da~~-
1. . ' b 1-06-89 

'' 

. 2. 02-02"90 
3.· 06.-30-93 

' 
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LABORATORY METHOD STANDARD OPERA nNGPROCEDURE .... ,... . . '.. . . ·.· .. 

Section Niunber . 
3. 

SOP# 
' . ·•·. ' ' . 3il 

Reagents and Apparatus . 
· i. · Kjeidahlflasks~ too inL .. 
2. .- Keeney distillation apparatus 
3. '·s·pectrpphotorrteter~ setat 425Iim with:sipper_cell 
4.·· Erlenmeyer-fiasks,·s,Q·inL · ·.' · · 
.5. . Sulfuric acid, concentrated 

· . 6. MliU-.Q w_ater 
·7. pH meter, O.l pH urutsensitivity· . . ·. 
·8, Volul'!letri<;: gla~sware, Class A (pipets and flasks} -, 
9. Top loading b3.lance, O.Olg sensitivity 

. . ·' . . . . I 

10. Graduated cylinders; 50 mL · 
· i i·: Miring cylfuders, 50 mL -. · · 
12.- Anurtcml.um chlonde (NH4~1) .· · 
13 .. _Bone acid (a3B03) . . 

Revision#. · 
3 ~ : 

oOc:um~t No., . 
(wd21] 

./ 
,· .' 

Eff~tlve Date 
,06-30-93 ' .. 

Page2 of8 . . , 

.. -. 

.. 

~ . . . ' 

·14. Mercuric io~ide (Hgh) .·. ·. · . 
15. · Potil;ssium iodide (Kl) . ·,·_,'. 

· 16. Sodium hydT()Xid~ (NaOH) .· · ·· · 
. 17·. stid1u.m tetraborate-(Na2B40i10H20) .· 
J8. · Sqdium iliiostiliate (:Na2S2Q3·5H20) . 
19; Anll).ytical balance; 0;-QOOlg sensitivity. 
20: J~() mL beaker • · .. · · . 

~ 2L Stir bars ·and stir.· plate· 
;','' 

'· . 

. Reagent Preparation: ... (Ptep~e fresh every 6 months, unless otherwise -stated;) · · 
· J. A~monium chloride stock _solution (l_()OO ·mg!L>:: -In .a: llitet volumetric flask,- · 

dissoiv~ 3~819gNH4Clin approXimately:300mL Milli-Q water and' bring to.volqme .• ' 
. . PI:eser\le-WithHiS04 toa_pH<2. Refrigerate .. · · · · 

2. · Amm~nhim cblorid~ s~an~artl solutiQn ·(tO ~g/L): · Qilute 10,·0· mL 'of the: 
. ammonium chloride stock solution to I liter with. :Milli ~Q waterin a voh.imetric flask. 

· · · Preserve wit11H2S04 to a~pH~. Prepare monthly. 'Refrigerate.- · : ·. . . " · 

., · .3:. · · Boric acid solution: Dissoive 20.0g H3B03 in· Milli-Q' water arid dilut~ t.o of liter in 
. . ' ' ' ' ·' ,'. ' . . . ' . ' ' ' .a volumet;pc.flask. 

. ""._ 
.• I' 

4. Nessler reagent: Dissolve:lOOg of mercrirlc 'iodide· ~nd 70g 'of potassium iodide in 
· a.bgut 2oo·rnLofMill~Qwatet . .Add this.ffiixture slowly, 'Yhlle stirring to~ ~ooled 

•• •••• ' ' 1 ' \ ' ' , ' I 

. ·.·· ' .. ··.,, '. 
•( 

,. •,'. 

'' 

·r .. 

•. 
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· . Revi_ewed ·]Jy: 1/. _ .. -~ .. ·,., . I_· . · , . · .I App_rove,d By: · . 

. . . .·. _a. .. ev-cJ~~ :· ... · ... · 

. TOTAL SUSPENDED SOLIDS 
' '· ., 

Scope· and Application . . ·· . '. 

. . 

. ·This metftodisapplicable to drin:Idng wat¢r, surface water, groundwater~ domestic' and 

: U:tdristriaJ. wastewaters. . · 

· · 

Method Summary . . . 
· Gravimetric, dried ·at ·103·105°C -· ·. 

., 

Method Reference , · . . . . . .· . , . . 

"Met.nods for <;hemical Analysi~ of Water and Wastes", March 19~3, Method· 160.2, 

. "Standard Methods.fortheExaminatio~ of Water and Wastewater", 17th Edition; 1989; 

Method 2S40~Q. : .- · · . 
. . . · . · ' . ' 

Reporting Limit · . . . . . . 

.. 2 mg/L (Using a 50Q·mL sample VOlQ[lle, see ~ote.2) . 

. ''• \ 

· ·. · Optimum Range . · Not applicable·. · · . 
Sample Handling . 

. . . . 
·Refrigerate at 4°C and:analyze within?. d~ys ·afsanipli,ng.,. 

' 

• 
' 

• 

' 
• • 

• • 

I 
' • 

' 

. : ~ . . .. ·. 
··.··· 

':· 

" ' 

,. \ 

··. ,,. 

··;_,! . 

~- i . 
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. LABOAA TORy.METHQD STANDNm OP~.AA TING'pROCEDiJRE 

~ection: ·Wet the,rl:usm-. Ma~ual, Methods· 
Section Number · 

3, 

. '. 

· SOP Descriptio~: Solids, Total Suspen~ed · 

Reagents and Apparatus.. . . 

L :Glass fiber ftlters~ Wha~man
 GF/C · 

SOP# . 
337 

. • 2. G.elman filtration funnel and. support 

3. Sl1ction flask, 1000 mL · ·. 

·· 4. Aluminum foil 'wei~hing dishes. 

S Graduated cylinder, 100 'mL 

. 6! · Drying oven set at ,103-1 05°C ·. 

· · · 7. · Desiccator : · 
. . . . l ' 

. 8·. · Analytical: balance· 

9 ... Deionized water ·. 
. . \ . . 

. Reagent Preparation '· .. 

:No reagent preparation required •. 

.. Notes 

. . ' ~· 

· ... 

,• .. 

·. ... .. 
Revision# .. 

4 
. .... ' 

·.· ·• · D~iJ~ent No. ' 

(wc-337).: 

Q • 

··.' 

El!ec:tive Date 

' 06-3~93 . 

Pagei of 4 · . 

·.,. 

.. ' 
·::. 

. ~nterferertces: 
Samples with high:dissolved solids may have· a positive intetference, 

arid the filter should therefore be rinsed well w.ith deion:ized ·water tmder .vacuum · . 

·~~~~
~~~~~

~ . 

·. 
. 

2. Select a s~ple v~lume thatwiU filter without ov~rloading the .. fllter;. If tliesample .·is . - ·. 

·. clear; .use a 5QO mL volume. Likewise, ·use a lower volume if TSS is expectedto be · . 

· c?' 10 tpg/L. . · · · · 
· · · · 

· · 

• 3. · The amourit.of vacuum applied to filter the san1ple should notbe· ~x.c~ssive. · 

Excessive vaCt1UI'Q will C~U$e th~ fllter to break down and Jose weight.' . 

Procedure· . . ....... , . . . . ... ~ .. · .. . . . .. · 

. - L ·· .. · All glassware is to be soap a~d water washed, tap.rinsed, ·and deion!zed ririse9 prior · 

to at}alysiS. · , . 
· · · · · · · . , · 

· 2. · .Prepare. the glass ·fiberfi.Ite~ .by pla~iflg it: on the.filte.r support, applying ~ac_uum,-~nd 

rinsing with th!e.e.:2o mL po:rtions of deionized. water through 1t . . · . . ... 

3. ·.Place th,eTliter in. an alriniinum weighing. dish and dry at 103-IOS°C for one hour: .· 

. . . 

. 
. '' . . - . 

. . 

;, · ... 

··. ·., .. 

. 4 .. :. Place in.~ desiccator, and cool befor~ weighing (a(least 15 minutes); Weigh the . 

. · · aJumi,num: dish containing· the prepared fil~r on the analyti~al b~_arice
 and· ~co~d the , 

' ·~ 

,·,, 

·, ··' 

.···· 

•• ... 1 

.- . . .. 

·.: ,. 

.. ;I 



,. 
. ·' 

WA,RZYN iNc: · , 

·, .. 

Section:. Wet Cb~mistry Ma:nuaJ. Mcth~ds. 
• "J • • 1 • • 

. •{' 

. . . . . 
Section Nwn!Jei' 
· ... 3 

·.', 

'· . 
.Revision# 

.• 4. 
·Effective· Date 
06-30-93 

SOP Description: So~ds. Total Sus.pended . "·,SOP#. 

337 ,· 
. Docinn'ent No: ~gel ~f 4 
· . · [wc-337L_ · 

weight. Repeat the drying cycle until a consistent weight(± 0.·5-ing) is obtained. 
- Filters may be prep~~d ahead -~f time ·andstor~d tn the desiccator untilr~ady to use, , 

' I • ' t_, J ,'- ' •• : • ',' •,', .- ' o •• • ' '• ,·' ' ' ·, 

5. Assemble the filtering apparatus. Begin applying vatuulll. Wet me.fllter with a little 
\ . •' . ' .. 

··· .. deioirizedwater. · 

.. 6. · -:Shake. the ·sample well a~d pour an appropriate volume iilto the. app~attis using ·a · 
. · ·_graduated cylind~r. (Stal1 with 100 mL sample-~d· increaseyolume un.til sample his . 

. . diffiCuHy. going through the filter.) The use of pipets is tequiredfor vol~m,es of 
10:ni,L and less. Re~ord the volume..... . . 

-~- . : 

:7: With the vacuum still 'on, li~se.the apparatus with 3-IO·mL.por.tl.ons ofdeioriized · 
. watet. Continue the vacuum:until flltd1tion -is complete._ . • . . . . 

-· 
8. · Whhfotc~ps, -~arefully remove the fiiter froin the support and place in the same 

aluminum dish .. · - · · · · · 

9. ·: Place'in the dryi.Qg oven and dry at i03-105~C for.dhe hour. 
. . . . . . '- . 

' . 
. 10.: Cool in a de~iccator for one hour .and \veigh. Record_the weight . · 
.'' ' ' . . . . . -. 

. ' .. .-. . ·' . , , , . ' ' I • • ' 

.· lL ·Rep~at.drying cytle untihl'-consist~n,t'w~ight(±.0.05 111g)is obtamed> Record the ·. 
· . · : fmal' weight. · . . . · · · · · · . . . 

. .-· .- . 

Quality Control . . . · ) · · 
1.· .·: Silffiillary of QCRequin~ments @riutine Analysi~)~ . 

; I, 

•• J • 

- :Audit -.. -.-· Frequency : · Control Limits. 

' '.' 
'Blank 

· ... ··· . · l.perrun' ·. <Reporting Lifl1it 

\ '\ . ,· ····' . ' . 

· 95% CI (80-120% if no~ • 'LCS 
. . ' 

.lper tun (after Blank) 

·,· t' 
Iii_nits are ptovjded) ·~_ .·· 

.. · Duplicate 1 per 10 ~pies caictilate<i quarterly lirnirs 

·!.' 
· .. · .. 

'; '·. 

. 'I 

';•' 

. ., 
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Effective Date ·. , Section:. ~et Ch~stl)' Manual Methods Section Nlimber · .-· · 
3 

, Revision# 
4 • 06,.30-93 ' . 

SOP Description: Solids,'T~tal S~spended ·· · SOP# 
•' 337 

. 2 .. Summary of QC Requjrer:nents .(CLP PT~tocol}: · 
._,· 

. _ Audit . --; 
· Blank • 

. · LCS 

. . · Duplicate 

··~· 
Freg·uency. : · 

1 per run· . 

·l per rim (after Blarik) 

_ lpet ~dsample~ ·._ • .. , 
( 

. , .... , 

Document No. 
[wc-337] 

... ' 

Control Lhnits. · .. , 

95% c1 (80-120% if no
. ·Jimits are provi~ed) 
, R~fer. to specific · 
Project QAPjP .· . 

Pll,ge 4 of'4 

· 3. . Blank~ ~e to b~ within the acceptable co·niiollimiis ·o~ ~ppropiiate action shall be 
. taken and a corrective ac~on report completed. . . ' . . . . 

'1, .. ~ ~ . • :\. 

4. -- A Laboratory Co-ntrol Sample (LCS) is a reference stand~d prepar~d by an outside 
source (usually ERA or EPA).' Results must be within acceptable controllimtts, or 
apptopriate action sh~l-be taken .and a corrective action repo~ completed. 

'. 
Jl < '' I' C •' \ 

·. 5. _Duplicate RPDs are to be wi~hin a~;ceptable control'liJ:nits or appropn~te action sball 
: pe Jaken arid a ·coriectiv_e action ·report completed. · For CLP protocol· aiuilysis~ 

· ._ associated. data: shall b~ flag~ed ··~·· 1f·d:uplicate.cof1trolli.rnits are exce¢ed. ·- '· 
. , .. 

·.- Calclllations 

TSS,mg/L = (A.:-B)/C x.lOOOOOQ_ . 

. where: . A.~ weight of filter;- alumin~m pan· and ~esidue {g) . ' 
B.= weight of filter and aluminum pan (g) · . 
~-=.~ample voiume (inL) . . . . ' ... 

.,·. 

- '1.' . ·.· •. ·, ... , . 

.. SOP Revision Dates .-. 
L .· 07~23~86 ... ' ' ... 

. 2. ·05--21-87 .. 
- 3.: 02~10-90 .· 

4; ... 06~3~93 
. . I . ' ' . 

' [QA ADMIN-WC·337] - . 
. - - ·~ . ' . ' ~ · . 

'!.· 

_.''· 

.. ·-. 

TSS. 
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Documen~ No. Page 1 : of_4 
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. . ~ .. 
\ ,I •• 

-·• · TOTAL DISSOLVED SOLIDS · 
' ' . . . 

. :·_·Scope and Appli~tio~ 
-' This method is applicable to drinking. w:at~r~ _surface water, gr()undwater, and domestic 
. · and industri~ wastewaters.· ·. · . . . · ·· · · . · - · · · · · . 

. . -·· 

· .·. Method Summary .· .. 
Gravimetric, drled at l80°C. . · · 

·,, :"·. 

... 

·,, . . . .. 

· · Method Reference · · 
. , .· . \. 

';Methods-Jot Chetnic_al Analysis of Water and W~stes'i,Marciil983~Method '160.1. · 
·: '- •• • • • _i 5 .' ·• •• • . • . . \ •. 

. . _.. '• .·, ..... 

,;Standard·M~thods·for:the·Exa~nation ~fWater and.Wastewater"; 17th Edition, 1989, 
Method 254o-<;. ·· · · · · · · '· · . '·! ' 

· · ·_ · Reporting Limit . . 
· · · · . 20 rng/L (using-a 50 mLsample volume). 

' ' . . ' ·, 

' .. _.·., 
., . 

_. I 

'. 

.' .. -

;_ .' ·: ·.··: I 

' '/ .' ·,,_ . ' 

. .. ··: ,· 

· ·. Optimum Range · . 
Not applicable._ 

.. ' · .. 

Sample Handling · · · . . . . 
. Refrigerate at 4°C_and .analyz~ sample within 7 days of sampling .. 

_·.· _:·.· 

'·. 

·.; ...... 

'' 

,. 
',. 

-; 

'·. 
. ·. ~-

·,, 
·._ 

'-' . ·, .; 

· ..... ,. 

,· ' 
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.·•, 

.TDS 
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Sei:tion: Wet C1lemistry Manual Methods· 
·· SeCtion N~ber .. 
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SOP Descrlption: Solids. To~l Dissolyed 

Re~gents arid' App~ratils: ' . 

SOP# 
:336 

1. ·· Glass fiber filters. Whatman GF/C · I · 

:2. Gelman Bltr~tion fu~nel a
nd support . · 

3. . ~uction fliisk, 1000 mL . · · . 

4. ·Porcelain evaporating disbes · · 

.~. · Vol11metric. pipet, 50, mL . 

6. · Drying o'ven at 180°C ± 2°C · 

7. · . Desiccator 

8: Analyticai bal~r1ce · 

9. Deionized water· . 

' 

. . 

··· . Reagent Preparation' 

·No: reagent· preparation requited. 

···' . 

Revision It 
4 .. 

· Docummf No •.. 

. fwc~336l , 

Etrective Date · 

0~30.\13 . 
~ .-· . 

Page2 of4 .· 

·Notes · 
. .. ~ _. . ·· .. . . . 

.. · 17"Interfetences: Samples· with high concentrations of bicarbonate. C~, Mg, Cl, and 

. 'S04·will require prolonged di-ylng, desiccatiqn, ~d rapid weighihg. · · · · 

. 
: . ·- . 

-
. ' 

' ' ' -·' 

• i ', 

.. 2 .. ·· l:ot~l):esidue should be·< 200 rrig~ E"cessi~e residue (>200mg) is difficult to dry 

' ' 

' ' 

· thoroughly. Use a smaller volume ifTDS is ~uspected to be high; likewise use a 

larger volume. if'IDS is s~spected low and lower detection Hmit is required. . . .'i 

. ' 

3. Groundwater samples which ·h~ve already been·Jilteted:through a 0:45. micron . 

mpmbriuie ·filter do not need to be carried~th:rough. th
e filtratior1 $tep .of the pr9cedure, 

4. If there are ·q\any evaporating dishes.to be dried and weighed/it maytilke.up to 3-A· 

hours before cooling suffiCiently to use. Inconsistent weights:mily be~ a: result of th~ 

d~shes not being suffici~ntly cooled: . . 
. . . . . . ' . . 

' ' ' 
.. ' ·' ~ . '. . 

' 

· Procedure 
. 

. 

L All glaSsware, is to be soap·and :water washed, tap-rinsed, and deioni~~d rinsed prior : · 

to analysis; :: 

., 

2. · •. Evaporating Dish Preparation: 
. .. . 

·· .. a .. If volatile dissolved solid~ are also to be analyzed; .prepare the evaporating dishes 

by ashingat 550 ± ~ooc for one hot1dn a muffle'fumace. · 

. ' ··. 

·', . 

. . '\ 
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b. Otherwise, heat the dishe.s at: 180 ± 2°Cforone'bour. (Joolih·desiccator. · Wei_ih . 
. Record the ~eight. The dishes mus~ be cooi· before beirig weighed(aboi.it one.· 
. hour). ~Repeat this cyde until a constant weight is obtained (± 0.5 mg). . 

·, 
. . J. Filter Preparation: . ·. . . . . . . 

· a. Place the, glass fil:>er filte; ·on ·the filtration supp.ort, place the fu~nel on top, and .· 
·.·.~ash thefilte'r'withtqree 20 mL pbrtiqhs ofdeionizedw3;t~rwhile vacuum is, .. 
· .. applied. Discard die washings .. The filters.may be prepared ahead. of tiffie, If this 

:is the case, dry them {or 1 hour at 103- io56c and store.in the desiccator until 
rie,eded. ·. . , . · - · . · ·. ·.. ~' · 

. \, . ~ ' 

4. Assemble the filtering·apparatus, pla~e a prepared filter on the support·ahd apply 
vac~uni.· Rinse filtration set-upwith·a portion o'f the sample and disc.ard,solu,ti'On .. ' 

. '• :·· . . ·' .·. ·. '· ' 
'• ., : 

I . ' ' . . . . . . . . 

5 .. Pour· about 60 mLsample l.qto'filtedng apparatus .. Apply vacuum until all the 
·. ~ample has been filtere~i: · · · · · ·: · ·. · · · 

:6. Pipet-59 m:L of: the. filtrate (less, if the. sample is expecteq to have·~t high dissolved · 
soiicts: content) into a prepared~vaporatip.g dish. ·. · ! · • • • 

)' ... 

7. 
' ' ,, . •,'. . ' ' ' ' I ." ', ' •. . • ' . • .' \ . ' .' 

· Evapprate the sample to dryness irt the o:ven ·at 180.± 2°C. Cool:in adesiccatorfor ~t , · 
.le.ast one hour and ~eigh. Repeat the drying cycle until'a.coP.stant weight is obtained'.· . 

.·.·· 

(± 0~5 mg). · ' , · · . · · · . , 
. . ' 

.. Qualiey·controi. 
. ' __ , 

· ,j. ·Summary or'Q~. RequifementS..(Routin.e Aflalysis): . · ·. \,·I'' 

·, 
.Frequency · Control Linuts · 

.Blank lp~riln·' .· :~Rep~~g.Lunit 
,-··. 

1 per ruil (afier Blilijk) ' LCS ·, . 95% CI(80-120% if no 
· limits are provided) . · . 
' I • I, ' 

c. Duplicate · f per 10 samples Calculated .quarterly limits ''· .. 

. "'·• 
:, _:.-

-··' 

I ~ '' 

. ·,l, 

. '. 

-· ... , '. ';" 

\' ' ' ' .. 

·!:. 

\. 

;. 

ros· 
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SOP# 
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ReVision# 
A:· 

Document' No. 
[wc--336] · 

2.. Sununary of QC Requiiements (CLP Protocol):-
,_ 

.. Audit _ . Frequency 
. ' ' 

. ·:-Blank ! perrun ·- <Reporting {.imit 

' ' 

· Effectlve_Date 
06-30~93 ' 

·' t ·. 
Page·4 of4.· 

tcs 
. I~ 

· .. 1,per run (after siank) - 95% CI (80-120% ifno 

, , Duplicate 1 per 10 samples._ .. 

•, liffiits are provided) 
.. :(_' ., 

- .. Refer to, specific_ 
, Pi'ojectQAPjP ... · ,~' 

' ' 

3. -_ Blanks -a.r~ to -be within the acceptable ~ontrollimits or ~ppropriate acti~n shall be -
.- ' - taken and a corrective,action·repoit' C?mpleted.' -.I ' .. . ' 

\ .. 

\ / L 

' ' 

:' 

4.· ·A L~boratoryCorttrol.Sample.(LCS)-is a ~eference s,tandardprepated by an outside 
source (usu'any ERA or EPA): Results must be within acceptable-coiitrolJimits qr._ 
appropriate action shall .be ~eri and a corrective acti'on report completecL . .. . ,. ,. . .. . . .. ' ' 

. 5. -Duplicate RPDs are_ to be-within acceptable-co~~ollimhs or appropriate action shall 
, .I be taken and: a correctiv-e actioqreport completed. For (~LP prqtocoi'analy_slso 

associat~ _data shall be flagged "*" if duplicate control limits are exceeded. '' ' 
' . . ·: . . ~ - . 

·,,: 

.. ··. 
:." . 

· .Calculations · · 

-_ TDS. m.g/L~ (A-B)/C X 1000000 --. 

-
1
A=\veight of dish plus resid_l.le(g) · 

: B,;:, weight of dish (g)' . . _ . 
C =volume offiltered sample used (rilL) 

.. : . ·,_ . . . ''. 

SOP ReVision Dates · 
' 1. ' 07~23~86 ,' '' 
2 .. ' .os~2·r-s1 .. -
3. 02~02-90 . 

:- 4> . '_06--30::93 

[QA ADMIN-WC-3361. . -- ' . · .. 

-.:-_, ·r..: .,.. 

'-' . ·> . 

.· 
' ' ' 

. .. ;' .. 

·' ·.-.. 

'I: ·.,_, . ~ . ; .. . ' ... 

'' 

·., 

,_: 

TDS 
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... '. . , , · ·.TOTAL oRG~c CARBoN 
. . ·. ·' 

•- Scope and ApJ!liCation~ Thls method is-. applicable to surface water; s~wag~, wastewater and .. -. . , ·• 

· - .· · - · .• - gr_ O\fildwa~er; · · ·· · · 
. ' r I ' ' 

.. ·, M~tliod: :Eachsta!ldard ·ahd·sample is_sealed.in an a:mpule containing sodium persulfate: and·: 

. , -_.- ·· · -phosphoric.add._Theampulesarehea~edfqr2hou~sat95°C The',oxidizedorganic 

· · carbon is meaSU,red as C02by infra~re.d_ detection. · Quantitation ~s determined using 

art external standard curve. · . . · .. -· · ·,: ··_. · . · · . _ · ·. ·.· •· · · · ·. ·. ·. · .. ·· · 

·Reference: EP~·1983:·.~eihod_415.t,•or Mod~l524GTO"tal carbon-System_ Manual· 
. . 

I . . 

',-

. . . ' ·, . . . 
'Optimum :Range: LO- _20 mgrL· . ·. · .... '. :.,, . 

. · __ satrthle Handling: Addifywith .. conc~ntiated sulf~ric add· to .pH <;2. a~d-·refrigerate .at 4°C. . 

· · · . . · · . . · -Analyze within 28 days. · • . · ._. . . · . ·. ·. ·. · . · · .· , 

' I' ..• ' 

Reagents and ApparatUs: _· .. 
). 

. '.: l. OI Modei 5i4C Total~rqon Syste~ 
· 2. · .10 mL sealed ampules (OI Corp.) 
·· 3~ CommerCial grade 02_gas· ---. -
'-4. · DisposablejJropane gas cyliitde·r ·. . . , 

: 5.- · Commerdc~.l'"grade N2 gas (high purity, dry grade) , 
· 6. . Eppendorf microliter. pipet, 100-1000 uL · . . · · 

7 ... OX:fordmacropipet, 0-5mL ·. . . _ .. 
8: · ·sm~ope grease ; , j · . · · , · · :~ : . . .· . 

9. . Saturated potassnrm-persulfate solutJ.on .·• 
· 10. · Phosp}loricacid solution~lO% y/V .. ·· · · 
ll. Milli-Qwater · ·. · .. · · · , · 

i2. Potassium biphth~late (KHP) ·. · · .· .. 
· -13. Volumetric flasks; 1000 roLand 100 piL 
. 14., Pipets;17"2Q' niL assori~4 · . ·. · - ·. ·· . . :. . . · 

15 .. ~A quality control sample ofknown co~cen~ation., . 

. ' . . 
' ' 

•,' 

. . . . ' 

· . ReageritPreparation: (Prepar~ fresh every six months, unless· otherwise stated}. . . 

- ' ... ' ·- . . " . . • I ' . • ' . . I ~' . ' • • ' . . ' . ' . ·, • ' . . ' • ' ' ' .._ ,, : . ,' • . ' . . • ' : ' ' ' . ' ' . ,•' I . • •. '> ,. • • I ... 

.-..·, 

. l. Total Organic CarOOn ·(T()C) Stock Solution, 1000 Dlg(L: Dry potassium biphthalate · ·.·· 

-· (KHP) at-105~C,-.for;2hours. Coolin a desiCcator~. WeiglLex~ctly 2;1254 g dryKHP. · ·~·. 

and add 'to a 1000 mL volU111etric flask ~oritainirig 2 niL of. concentrated H2S04 and·- · 

, Milli-Q;wat~r~ MiX well-a~d. dilute to th~ p.1ark. Store in_.refrigeritor~. ·. · 
•, •, ' I .·. ' ' 

2. .· lilteJ:n;.~~te TOG Solution -(1~ ug!mL): . To .. a -~()()- mL~ volumetric' flask,. p'ipet .. 10.0 

. mL of the .1000 mg!L stock soluupn. Dilqte to the niarkwith Milli..:Qwater. --Prepare ··• 
· :~hmonthly. , . · · · · · · · · · · · ., · 

· 3~ ·standa:rd Carbon Solutions: -(Prepare fresh.for each ru~;) · 
. . . . .... ' ., ' ' . . 

· • .· 20, mg/L TOC Standarii: ,To a ioo mDvoluinetric flask, pipet 20.0 rpLof the 100 

· _ :rng!L carbon solution, and'dilute t_o,~e-mark with Milli-Q \vater. , ... - ~ . ·. · c. 

~. ' ' ' 
' ' ' 

.· [ORQSOP•32?] 



.; 

,, . ' 
10 n~i/L TOe Slaiulard; To: a 100 mL ~olumetric flask, pi/>et 10:0 mL Of t)le 100 

mg/L carbon sOlution, anddilute to the mark with MilJi-Q water. .·. . . . . . · .· · · · . 

• • 5 .,;~ T~ SianWinJ: To a100 mL Volumetric flask, pipet 5.0 mL of the 100 

lllt'Lcarbon solution, anq dilUte to the markwith Mil)i
7
Q water .. · · ·. • •· . . . · 

.. . • . 3 JJJg/L Tqc Standard: T~ .a 100 mL Volumetric flask, pipeo.o lllt of' the 100 

· lllg/L ~fbon solution, and dilute t'? the. mark with Milli-Q Water. 
• · 1 in:~I, 'foe Standard: To a 100mLvoJullletrjc flask, pipet 1.0 mi;.Qf lqe ioO 

mg!L SO!Qtioli; and dilut¢ tQ the mark with Milli-Q water. . · · . · · · · . . · · ... 

4. Potassifllll ~ersulfatO s!llutiou <ic2S2Qs), ~tori. ted; Fill a 1-lite~ amber glass l><litle 

3/4•fuJJ With Milli-Q water .. Add p<ilaSsium pOrsulfate, approximately 20 g, untij n.o. 

• ·· · mor~ C!}'staJs wilJ dissOlve. Store in refrigerator. · · · · · · · 

5, · PhasphoJie aeJd solution, 10% (vlv): Slowly 3.dd 100 mr.; of phosphoric acid t6 900 mL . 

· Milli.Q Water <?n a stirring ;plate. ~thoroughly. StORin. refrigerator. . · . ... . . 

b.JnpuJe PrepahttioJ!: 

.. \ .· . 

1. • . Set u!J run by labeling ampules and placing thi:m in a t<!st tube rack. 

•• ' 
• l ' 

', 

' 

2: ·.Snap .the ampuleS opel) alOng SCOring and replaCe in!o rack in ruit sequenCe, Dis<iatd 

·. · all! pule tipS. Keep Qpen 31llpules· covered with alulllinum foil to protect from dust 

and other contaminants. · · 
· 

· · · · 

' . 
. . . ... . 

. ·.·' . 

. . 
''• ' 

3. 

usmg Rn Eppendotf 1000 microlite; pipet, carefully pipet 1000 :ul ofsaturated 

potassium persulfate solution into each ampule. . : . . 

,) . ' 

Using a Ca!ibra,ted OXford Ma6-opiper, carefully pipei s.o llli Pi stlin<Iaiq Or sOmpJe . 

into each ltnlpule. Fot blanks, !>ipet 5.0 ml Mil!i-Q wilter . .for spiked Salllples pipetA 

mJ of saniple and lllll of the 20 mg/Lsi;Jndard intO an ampule; · . · · 

~4. 

· . Ampule Pu!J!lng and St!aling~u'!: 1.. . Open Oxygep and Piopaile cYllnder m~in v~Jves .. 
. ~ . ~ . 

l 

. - . 

· 2. Op~li propane togiJ~ switch aiJd purge pr()pane line' for a cOuple seconds· by opening 

· propane adjust "''lve; then clpse Valve. · · . .· . . . · · . , · • ·. ' .. · ·. , . · . . · 

. · · 3. ilgli£, btitnerwhi/e sloWI}r ~Pening !>tOpane adjUst Yalve until a flame appr~ately 2 

• · . , inches hlgli is obtained. ' ·. . . . , · .. . .· · · . . · ·. .'. . · · . . . . . 

. . 
. 

. 

. . 
. 

. ' 

' ' ' •t . ·Open oxygen to8'g]C: $\Viich. Open oxygfn adjust Yalve siowlyuntiJ each fl~me has a 

. . . ' . blue cone inthe center. : 

- ;".' ·.I' , 

. 
..·, ' 



!' 
! . 

'.'l 

·s .. Place 8 a~pul~s in purgiJ1g rack. Rinse purge tubes with Milii'-Q water artd in.sert · 
tubes to the bottom of each ampule . 

. ' \ "i 

6.,_ ·· Purge· ampules wi¢. oxYgen.f~r 6 minutes; · 
. . . ~· '< 

, 1. iiace an amptlle (pu.rged·for_ 6 minute~Yinioclamping,:a~sembly ... 

_ 8. ·· SWing Inicrobumer into place around am.pule tip and se~l.. 
' ' ~ • • ' I • • . •• • , 

9. . . Swing IDicrobum~r bac~ as soon as ampule is sealed .. · . 
\ •· I • ' • •.- .. 

·/ .· 

•.' 

' .. \ 

. H).~ Rem;ove sealed ampul~ arid 'r~place into· test tube rack. Open clamping ~ssexpbly and . · ·. · · . 
. _, ·.drop'hot ampule tip: into a beaker partially~led with w*er. ·_ . · ·. - . . .. · - ,. · 

··I • 
. ~ ' '. . . . :) . - . . . . ' 

11.. Rinse purge tube~ Place. another ampul~ on.purging rack and i.nsert purge tube: 

. 12. Co~tinue with s~ep~4-8 for remalni~gampul~s. · . . . . . ' . . ~·· . .' 
~ .. ~ . . ' . ' ~ 

.... 13. :'fum off oxygen ~ni;i propane main cylinder valves: ·. 
• • •• • • •• • L .·' ' 

: ~~·. . 

.· .. _.,.. . 

·-vi. :mace rack ofseal~d ampules in a 95°C ovenJor 2'hour~~ Cool to room tempeniture. · -· · ··. · 
• . ' I . • '• I' ' •· 

Iristnlment AnalisiS: · · · 

.. ·' 

. · 1.·· · IR pow¢r should be ~n at all times. . . . . .. . .. .· . . . 
· 2. . Ghangepriina;ry drying tube desiccant(magnesium perclJ,lorate). · 
·a~ .. ·- Open·nitrogeri cylinder:·maip. valve.· . •· .. ·-. ... · ·.. · ... · · ... · .··. ·. . .. 

_I ; • 

4. · Analyze· ~.pules. · · . . · ·: · : · . . 

4.1 Turn liltegrator power on. . . .·. . . . . ·. . . . . . . . .. . 
4.2 ·. 'Place. ph1stic stress :(ldapter and guin rubber seal on neck of first arhp_ule to be . --. 

r~a~L Silicone grease-may be necessary·to·slide the:seal over ~mpule tip~ - · .. 
4.3 .. Plac.e ~unpule .-in breaking a~embly. and turn chimpjpg screw until-.arripule is. 

sealedJirD:lly i,n place. · · · .· . . · . · . ·.· . ·_ · . · . . - · · · · 

· 4.'4 l-ower:<p'Ji"ge tube untilit is le:vel with the tip of _the ampule: _ . . • . 
.4.5 Open zero gas valve· (nitrogen)~: Adjust flow.to 13 · ori the. flowmeter .(200 

ml/miri); Purge the airspace around ampule tip until IR meter nee<:fle.ret~rns to· . 
. · ~ero. ·.For f!rst a~pule .cmly;push ·~4to zero button to ze.ro instrunjent.. Clear .. 
· .. ·mtegrator display. .. .. . . . . 

. ' 4.6 a~se zero 'gas.valve~ . . . . ' . ' ' . . ·, ·: ' . - . ', ' 
:4~7 - Raise purge tube .aboye, plunger/cutter edges. ,. . . . . 
4.8 .. Lower plunger/cutter with_a twisting motion, breaking·ampule tip. ~ .·· 
4.9 : Lower·prirge tube ·to .within l/8''· of ampule bottom~ . . .· · . : • · · . . . . · . 

. 4.10 Operi ,zero gasvalve. ~alee sure U_owrate. ·stabilizes at13. Purg~ ampule until 
. ·. · integrator stops. Eecord integrato-r reading onTO~ data sheet. , · · · · · 

· . 4.11-::Close zex:o gas valve~ . . . _, . · .. • · .· . · · , . . · .. · ·, . . .. . _ -~- . 
4.1Z : ~erilove a_qipule and discard~ Analyze each ampule ·according to steps 4.2-4;12~ 

• • • ' .. • .. ' • • ' •" I • . . - ', ' I • • 

·'. · .. ·. '· ~· . 

• 1·,-. 

'' .· . ~ 
·.,. . . . . . ' 

;· ' I '~ ' 

·tOC4•3 
•• ~ ~ 'L 

.· ~ . 

,,.: . 
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-, 

' . 

5. Ihstrume-~t shut-down,_ -
I. . , ', .· 

• ·. Tum off- illtegratot. . · . · . -
• : Close nitrogen cylinder mai!l ;va_Ive. - . . __ _ 
• · . ·Clean and lubricate plunger/cutter and barr~l assembly:_ ' -' 

• · _ ·_ ;Leave IR power on: -; · · · · · -
.·· .. '·-· 

- Quality ContrOl: 

-··: 1. __ -A. sta~dard curve-co~sisting of a 20mg!i.,-10:~g,i,s mg!i., 3mg/L ahd 1 mg/Lshould ·. 
· · · be analyzed in· .dupli<;:ate. A check standard at. 10 mg/L should be. analyzed 

_ immediately prior to the first -sample, every eleventh apalysis th~reafter: and at the ·_ . 
·- --end of_a_run. Recovery of the checlc standard should be 90%- 1~0%~ If a recov~ryis · 

' outside th~ a;c. 'limits;' all samples must be _reanalyzed_ back to the hist acc~ptable' 
check standard. · . · .- - · · · · 

- 2~ _ A _blank should be ~nal~ed in each rup..· . Results •should be· less than the- detection -
' limit. · - · · 

. 3. . An EPA quality C().ntrol -~~inpJe should be analyzed. iiJ;iinediately _after the _standard 
·. curve. Results should be within the 95% confidence limits. · - · · - · · ··- - · - - ·. -

' ' ' 

A duplicate should be analyz~d with each set of 10 samples.- If-less thah 10 samples 
··are analyzed -a duplicate is still required .. See the latest laboratory Q.C. tables _for 
-aq:eptable limit$ .. _ · - -·. _ . - -· __ · · . _ , . 

. ' < 

. 5. A .spike sbould be analyzed With. e~ch set of lo··samples~ If less _than .10 sa~ples a_re · _ 
analyzed a spike is still ·required. See the latest laboratory Q.C. tables for: acceptable · · 
')iinits. - . ' ' ' . . -

' .6. ' lf any instrument.readfug _is above the range of the st~mdards, the sa_mple'must'be 
· diluted and repeated .. The,_diluted,.level !mist be between 3mgfL ·and·2o mg;L or_. 
redi~u.te at~ leve,l that is within-thisrange and re~nalyze> .. ·· - · · · -- · 

'_.7. _-·_.Ali reagentpreparati6n.as well as sample dilutions, an'd.spikes 'should be documented 
-- - · in a 'logbopk. · - - -_ - . _ - _. - . _, - - _ - ._ __ · · __ . · __ . __ -_ : .- . . · _- _ -

-_ caiculatlons: :·· . 
' ' 

· 1. -- Stan~tion: Average respbnses for duplicate curves._ Plot..-concelitrati~n~.v~~ : __ -,. 
integrator response on-graph paper. · · .. 

.. ·'. 

' ' 

-2.- Derive sample~ co~ceniration$ froni graph as apjJI;opriate: Report results 'to 1 place 
past the ~ecimal :point from l to 99.9 and. tO~ significant figures above lOOO' -. : ·._ .. -.. 

\ '. 

,_· 
........ · 

~ -, . 

'.' ' .'1. 

''-

•· J' ·. 

. . \ 

' ' 

TOC44_· '• :. I • 

c ' ' 

··.··. 
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tAI3oR,A to~x METHOI) STANDARD opERATING ·PROCEDURE . ..·.1. 

· Section:.· Wet Chemistry Manual ~ethods SeCtion ·Number· · Reyision # 
- ' ' 3 . 4 

··, · .. 

Effective Date:: ... 
06-30~93 

' : SOP ~escriptiQn: · Chemic~l Oxygen . 
.. Deiiland · · 

·SOP.# ... ·. 
305 . 

. . ,_-

Doctmlent No. Page 1 ·of 6 
[wC-~05] 

_· ... ReVie~ed By:(~ . Approved By: 

. ;,-: 
._.., 

CHE:MICAL OXYGEN DEMAND · 
. '. J 

' . 

Scope and Application··. · . . . . . . . . · 
. This method is applicable to· swface' wa.ter, sewage~. wastewater,· arid groundwater . 

.. ·: " 

Method Sum~ry . 
.: .. 

. . Dichromate reflux; Colorimetric 
. ' r • . . . 

. . . M~thod·Reference . . . , ·. , .. . . - . . . · . ...• . . . . 
"Metl1ods·for Ch~micalAnalysis ofWater and \Yastes",.Match 1983, Method 410.4: ·. 

:.· •, 

''Standard.Met~odsfor the-Exaininatibn of Water andviastewater;',.17th Edition, ·1989, · 
· Method 5220.,.0. · . . .. 

· · .-Reporting Liinit 
20 ing/L ' . ' ' .. 

·. ·. Optimum·Range. · 
· 20-700 mg/L ·· 

' •· : '· 

Sainpie. Handling. · . 
·PreSerVe 'with.sulfuric acid to a J?H<2 andrefngerate.at 4°C. Atlalyz~ v.ithin 28 qays~ 

·• .Reagents ~rid ·Apparatus .·. ' · · . , . 
. l. Dichiomat'e - mercUric sulfate-sulfuric acid digestion solution · 

·. 2 .. · Si).versulfate-~ulfuric.acid catalyst'solution 
3. ·COD· standard and spiking -solutions·. 

-I • • ' :'' . • .··' 

. ' '. ~ 

. '··· 

. ·.·. 
. ~ . .' 

,· I , ' 

., > 

,,· . 

. -.COl) 
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 · ... 

·· . . SOP.Descrlptfon: Ch~ical
 <hyge11 ~~d 

' . 

. . , . -

t' . 

. . 
. . . : 

. . . 

. 4 ... Bio~k:di
g~stor; setat iso~C . .. . 

. 

.5.. 16 X. 100 mm,cQ.lture tubes: with teflqn lined scr~w caps·· .. 

· 6; ·. Oxford· pipet, Q-5 mL. .. . . _ 
. 

. 

7. Spectr()ph
otorp.e~er

, set_at 600 ~IT:l wavelength with'sipper cell . 
·. '} 

· 8. ~ppend
orfmic

toUter
 pipetter, 10-100 uL · · · . · · : , .. · 

. · 9. 2 Repipette Dispensers, 1000:mL · 

· · 10. Deionizedwater 
. ' ' 

· Reagent Preparation (Prepare fresh every-6months, unless othernise n.ot~.) .• 

. ; 
. . . . 

. . 
. . 

. 

. 

. . 

. 

· 2 .. Silver sulfate-sul(uric ad«i cataly~t ~
olution: Add 22.0g qf silver swfate,(Ag:iS04) , 

. , to- a 2.~L bottle <;>fconc. H;so 4~ Stir to ciissolve. 
· 

· · ... 
· 

' 
' 

' ' 

• 

I 
' 

' 

• 
• 

, 

3. COD, stack sbimtard, 1000 mg/L: CarefUlly weigh 0:8500g.ofdrledpotassium acid 

· : pht~ala
te (IqiP), dissolve in .deion~ze

d water- and dilute to ~liter in a vo_htmetric .· 

flask: Pre$er
v~ .tlie·$tock: so~ution

 with HzS04 (2 mL cone. Fi2SOJL of solri~i'?n
). 

·· _ Refrigerate. . · · · · 
· · · · - · · 

· 

. 4. · Working COD standards: (Prepare fresh monthly and refrigerat~
. All worlcing_ . 

· standards should be pr~serveclw
ith H2S04·, Q.2 m1; con~. H 2S

04
in lOQ mL.) · .· ·· · 

•< ' 
I ~;: 

.a:, 700 ~g/L ~tand
:trd: To a lOQ·n)L,voh.imetric flask, add 7Q mL ofiOOO.mg!L_'_·. 

stock standard and dilute to. the mark with deionizect water; 
· · 

. 
. 

. . 
. 

. ~ ' 

• - J - • 

· · ·b. 300 mg/L.COD s-tand~r":
 To a foo ·mL v~iume~ric 

flask,· add 30 tnLof 

·,· 1000 mgJL stock standard.and dilute to the rriarkWith_dei()riized water. 

•,, 

c. lOO_mg/L,COD standard:. To a-200 mL voium~tri
c flask,.~

dd.2o'·inL
 of 

. :1000 mg/L C0D ·stock standard and dil~te to the marie With deionized water. ·. 

~ . 
. 

' 

. :' : ~ 

. 

' .. 

·d. 50 mg/L <(OD slan~ard
: 1:·~ a !oo mi:- volumetric flask, add 5 .mL of, .. 

· 1000 mg!L COD stock standard and' dilute to the· mark-with deionized water. 

I'.·
. 

... r' 

';. 

,._ 

.) .. 
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e: 20 rtJg/L.COD stan(hird: To·~ 100-mLvolumetrlcJla;k, ~dd 2 mL tif: · lOOOmg/L COD·stoc:k standru:<i arid d~ute to the II1a.rk with deionized water. 

5.· . COD Sp'ikirig Solution, IO,OOO'mg/L: Carefully weigh ·<;mt 0.8500g qf ,d.ried 
potassipm a~id pht~utJate (KHP) into a 100 mL volumetric flask. Dissolv~ i~t .· ' 4e~onizecl water, and dilute to. the~ mark,· Refrigerate. Prepare fre_sh every 2 months. , . 

·.': 

.· Notes " ' - , 
L if a· dark green or turquoise-color occur~ when sample is added or wh_eri the ti!be is ~eing heqted; thesaJ11ple is over the upper limit of the curve and must be-diluted and . redigested. · · · · · , , · · 

.. 2. · Interlerence: ·.Chlorides r~prese~t a positive ~terferen~e. ~MercuriC sulfate is added.· to-the digestipn tribes to cori)p1ex the .chloride. Mercw:ic-sulfate can complex up to 2,000 m:g[L chloiid'e before reading 'with· di_chiomate in thesarhple. If chloricle . exceects t,OQO mg!L, djlute the _samp~e. . . , : · . , ' , .. , 
'. : ... 

3. Rea~ertf:,S are cor'rosive_ and toxic. A ~oi~ sldn·COnta~t. . ' -~ . : 

.... · : \ ' ' 

4. · Store all standards in th,e refriger,atqr .. ·, ·~ 

·C· ~ 

5. Store the dichromat~·solution ,and prepared tubes ii{a dark area.:': 
., 
' 

Procedure . . . ... . . . . .·· .. · , . . . . . ; . 
L AU glaSsware is t~be ~oap and water ~a~hed •. -~P rlnsed·~nd deio~ized'wat~r ririse,d· · .· 'prior to analysis. Rinse digestion· tu~s and-caps :.with deionized \vater prior to use. , 

·.··• ·Caps deteriorate overtime. Di.scard caps_aftereach use. : · ·- .. · . 

. . . 2. . futo -~ach tube, pipet exactly 1.5 ~ of COD digestion solutior( using the repipetter · dispenser., · · · · . , · 

Us~g·the iepipetter dispenser; :pip~t down the side into e·achtube exactly ·3~5 rilL of th,e ~ilver'sulfate~sul_fu.ric acid solution:. Avoid·any rnixhig .. with the.digestion · 
· s'olution .. 'J~ese ,tubes may be: ~tored; _\Vith caps havi~g teflqn ·liners, indefinit~ly .. ·: Store in the dark! 

: \ 

' ~· 

~- : 

~ ._. . 

/ .. 

con·· 
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'4.- Prepate ~_,standard curve ~o~sisting-o'f' the- following.~tand~ds: 0, 20; 50~ IOO, -300;,-: -_
and700 nig/L_ COD. The standards ax:e carrieci throu-gh the digestion step. _ 

. 1 ~ . ' • ' 

' 
5. -_Us~gthe.Otiord-0-5 rtlL pip~t, add 2:5 'mL of sample, standard,: or blank ~o- the tube. _ 

-Be·c;ueful to avoid airbubbles.in the pipet tip and to eject all of the sample. Cap_-
-· tubes, tightly-and:mix- by iiwerting- 1 0~ l :i times.~ If cap -kales while ffiixirtg,:dlscard -_ 
- a~d-repeat. - . , : - _ - -

' I ' ,. . 

--- To Spike: -Pipet 2,5: mL ~f sainplC? i,nto a digestion tube. Add 25, uL -of the 
_1 0,000 mg/L spikiDg sqlution;' -Mix well. This corresponds to'-a 100 111g/L fmai _COD •--
spike coiice~tration. ' ' - - - ' . 

'. . J. . 

- 6.- _'Place tube~ ina blockhe~ter at 150°C'for_2 hcm~s;_, :Bio~kheater shquld be preheated 
, ·at least 1 hour priorto us~._ - - - - - - - -

·. • .. .·.· 

-- 7. Remove tubes fr()lll block heat~r. -Cool tq. room temperat~re.', Read the ·absorbance -
on-spectrophotometer, s~ta~ 600nm, ustng:the 1 em cuvette,. Samples· can be stored_ 

.;_in' in the dark:andte;ld the next 'ct'ay; Do-not shake tubes. Initiiil~y,zero with: the 

.. -blank stand~d. ' . ' '. . ' ' 
~-· 

oJalityCo~trol - - -- --
I ' .' 

l.- - Establish a standard cu:rve with the staridardsjisted in the procedure· section~ Reco~d 
-the absorl)ance- ~heck stail~hird in_ the absorha:nce ch_eck _ b?ok. _ The_ ~bs~rbanc~s 

..... _ should remain consistent from IUJ1 to run. ·If not, necessary troubleshooting must be 
. performed'befor~ -~ontinuing· (check wavelength, spectrometet: 'bulb~ solutions,-etc.)

. Record t~e slope, -interc:ept; ai:}d corr~latio~ coefficient- (R) on the data sheet. -The -

,.·; 

]. 

· --intercept should be <RL ancr'~~995. ·- - · - ,_ . - - -

2. Si.uninary ofQC Requ~ements (Routine ·Analysis): - - 1 

Audit ·•· 

• -_ ICV/CCV (100 ritgiL} 
. ' . ' . . . . . 

ICB-

LCS-, 

-I 

_-Fregue~cy 

--· Initiaily,'eyecy 10 . ~-
--_ teaClings, and end of run . 

- . lper run{after~ICV) , •-

- AfteriCB 

-Control LimitS 

.. 90-110%_ 
' ' 

· ,<Reporting Limit_ {RL) 

-95% cr'(s0~120% if-no 
· - : limi~·are provided} .. 

·-·· - .. ·..... · .. --~ 

;-

·' 

I '-

:~··, 

·, .. • 

, r 

"\.· 

--
J.: 

·I 
I 

.con-
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Duplicat~. 

•·spike 

SOP# 
30S 

. 1 per 10 samples: . 

- -
. 1 per ro safupies-
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'., 

: c;ucu~ated quarterly limitS 
.1' ' ~ ' • 

. :3._· Summar). of QC Requirements (CLP Prot~col): · 
• ' ' • ,· r ' ' ' 

\" 

. ' 

Audit' 

'IC:V/CCV(lOO mg;L) 

ICB/CCB' ·_ 
(_ 

LCS 

.. bupllcate · · 

Spike· 
'· 

- . 
· · Frequency ·Control ~imits 

' -
·. _ Initially; every _10 ·· · 
. r~dings~ and ehd of run .. \ 

·,, 
. · Aftericv: every 10 sample~.·. ~-RepoftingLimit CRL) 

-and ~nd of tun' . ' 

AfteriCB 

-: 1 per 10 srujlples 

; 95% Cl(80.;120% if no 
- . _liini~ are provid~) .· 

-, Refer,to specific . . 

,·_, ·. 

Project QAPjP · · 

Refer to Specific 
_Project QAPjP · 

- ' 

· 4: Ch~ck standards OCV/CCV) m~st b~ within .the acceptable ct:mtrol ·limits ·or . 
'appropriate action shall be tak~ri and ·a cori,e¢tive action report completed~ ' ' . . 

' . . . ·. . . . . 

5': Blank.s(ICB/CCB) are to be withi:p. the acc~ptable control-limits or-appropriate 
a~;don shall be taken and~a, corrective action' report c:ompl¢ted. - , _ · · 

. r'· 

6. ·A Lab,qntto~y·_control Sa~ple.(LCS)·is a'reference standar<;i prepared by an qutside . 
' ' so_urce (usually~RA or E_PA).- ResultS must, be within acceptable COJ)trOllimits or ' 

appropriate action shall be taken· and a corrective ac~on report completed. · · · 
' ' ' ' , . . , ··,_ ' , .. ' ' I '. (' 

7 .. ·:spike recov~ries ancLduplicateR~Ds are to.pe wfthin acc~ptable'co.ntroi limits or: ·• 
'appropriate-action shall -be ,~eri arid a corrective.-action report completed .. For CLP 

· . protocol analysis, a~soci~ted data shall be flagged ·~*" if duplicate control limits are 
, exceeded, and-"N" if:spike controllimits:are exceeded. . . . 

. ' . . · ... ' ' ·: ' ·. . ' 

·, ' ' 

. ( .. 

-; .. 
. ' ' ... 

.~. . . 
· .. · :.~ . . ,· ,, 

'' 

·. _t'' 

·l·. 

·._ ! ~.: 

. ( 

COD 
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: . ' Calcuhitiori· .· , .. . .. . . . , . . . . . . . .· . 
L · Calculate the-concentration in ,ing!L using linear regression. ·Record the slope;-· · · 

· intercept, arid cortelationcoeffident (R) oh the data sheet.· . - . 
• • J • 

1 
•· 2. ';Spike Calculation: . . . , · ·· 

- . %_·recovery·~ (cone of'spiked ·sample -: CO~C of S~trtple)/100 X. 100 . 
I •.' .. I ~ • , , ' ' ' ' ' ' ·, ' ' ' 
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. \1' 
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·, 

'; 
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BIOCHEMICAL OXYGEN DEMAND 
'' 

· Scope ·and Ap,plication · . . , . . .. . . . . . . . . 
.. This methqd.is a,pplicableto sufface water, sewage, wastewater, and grbm1dwater artd-
. measures the 6xygen·utilizea during a spe2.ified·iricubation.period; typically S~days. _' 
. Carbonaceous BOb can also ,be detei11liiled by this. method: ·_ · . . . ; , , · . ·. . 

.·Method Sumrtlary • ·. . . . . 
,•.'· 

-' ,. ' 

·5-day incubation @ io6c · · 
. ' ~ ' . . . 

Method Refer~nce · . . . . . . . . . . . . · · . . 
· · .~ "Standard M:ethodi for the Examination ofWater and Wastewater", 17th Edition, ·1989; ,. . : . . . . . . . 

Methods 5210 and 4500-0. · , -
. / ... 

·Rep()rting Linut 
1 rng/L 

· Sample Handling 

) .·. 

· Ref:rigenite at' 4°C~and ·s~t up within 24 hours. after sampliflg. · · 
, '•· I 

·_:Reagents arid Apparatus. . 
L ·.· 20 L.cubitainer,filled with Milli-Q water . 

. · 2; ·. Phosphate buffer--solution . · . 
·.3 .. · ~agnesiumsUJ.fat~ solution 

.. · . 4; ' ... Calci'!Jril chloride .solutio~ · 
· 5. Fei:lic chloride. 'solution · · · · 

i .• 

.···.'. 

_,· -------'· 

I. 

',· 

·. 'l·· 

,,.,I 
. :· ,· 

0 .. , 

(•' 

·._,·-

-... 

·: . . 

''· . 
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SO~ rie.s'erfptlon: . Bio(:pemi~ Oxygen De~and . 
f 

. . . 
' 

. 
I 

,. 

· · · 6: Soqiurn.hydroxide (lN) 
7. . Su1furic acid' (ll\f)- . 
8. . . Volumetric p~pettes ·• · 
9... Magnetic stirrer and stir bars · 

JO. pH met~r. cilibrated . · · .. 

Section Numbtr 
... ' :;,' . 

SOP# .. 302 : 

. ':· 

R~~sfon # ''3 ..•. · 

· • Doctunent Nn: · ' [w~-302): · .. 

.. ') 

. Effedtve Date ·. .· 06,-30"93 .. :. 

' 

1 
1 
1 
1 
1 . 1 
1 
1 

.1 
'1 
1 
11 

'1 
1 
1 
1 
'1 
.1 
1 
1 
1 . .·. 1 . i ·.' 1 
1 

. 11 . . ' 1 

·' . 11. BOD mcubator, at-20°C . 
12. Dissolved oxygen protre and:meter, YSI 

' . 
.· .. ' .. ·- . 1 

13. 300 niL BOJ? botij~s with stopp~rs and plastic cap~ · 

14. Milli...'Q'water · · ·· · · · · ' 
_:. '· .. 

' t ·' 

· )5. Glucose- glutamic acid:sOl\ltiOn 

. 16~ Air pump Wi$ plastic tubing~ ·. . · 

17. Nitrification inhibitor · . 

.· . 
., . ' 

. 
'. 

\ ... 

18 .. Mang~ous sulfate·solution. 
· 19. AJka.li-iQdide~azide reagent 

. . 20 •. Starch sohitioh . . . . 
. ·. 21. . Sodium thjosul(a~ (0 .. 025N) 

· , 22 ... 10% HCI:~olution . 
,·'. 

· 23. Oraduated cylinders · R~gent Preparatiiln (Prepare fr~sh every 6 in~nths, ·~nless ~iheiwlse noted.) 

.. 1. Pbospbate ~bu.ffer·soluti~n: Dis~olve. s:Sg pot~s~i~m dihydrogen phosphate 

. (KJ:IiP04)~ zi.75g dipotassium hydrogen phosphate (K
2HP0

4), 33.4g dis·odium ~ · 

·· ... ; hydrogen phosphate h_eptahydrate (Na2H~041H20); and L7g atntiloniutn chloride 

(NH4Ci); in about 500 mL'Milli-Q water.and dilute.~o.lliter in a vohimetric flask. . ·· 

The pH of this ·buffer should ,be 7 .~ without funher adjustment. . · · ·._ ... · ·. 

• 

• 
•••• ' 

• 

' 

,· 
• 

• 

<, 

• 

• 
' 

' 

. · . 2. MagDesiurl. sulfate solution: Dissblve 22~5g mag~esium sulfate (MgS0
4 ·. ·7f!

2
0), 

fu Milii.-Q wate~ and dilute_.tQ lliter in a.volumetricflask. . 
. . . . ' 

.. ,3 .. : ·(;alcititn f!blorfde'solution: Di~solve :27 .Sg ,anhydrous calcium chloride (CaCll), in 

· · Milli-Q wat¢r and,dilu~e t;o J ·liter uta volumetric flask 
. . . 

. 
' 

~ 

. ;._ .. 

.:··· .. -- ' .. ·--
. , 4, · .. cFerric.cbloride Solution:: Dissolve 0~25g feme chloride, (FeC1

3 : 6H
20), in :Milli-Q ·. 

. water ct'nd d~u~ to lliter in a volume¢i::Jlask. · · · · . ,· · · . ·· · . · 

j' 

·, 
• 1', 

'~.;' 

. ...• ' 

: '· . ' . - ' ~ ... 
.. ·-.. . 

'. ', 

. ' '•\ 

( /' 

/; ' 

, . ..' 

' 1 '.··1 ' 1 
1 
-~ 

1 
·1 
1 
1 . 1 

. i ·: 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
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,.· .. 
' 5 ... , ·Sodi~m liy~roXide (IN): 'bis~olve 4o.bgoi s~dillm hydro~ide'(NaOH) 'in Milli'-Q 

; . 

' .· 

•. · .. ,, 

water and diltiie to llitet. - ' ' ' . . '• . . . ·.' 
.·-'. ,. 

·6: · Sul"furfcacid (IN): Add 28. rilL of <;one. H2S04. toabo,ut·500 mL ofMjlli-Q water 
. ' . . and dilute to lliter. . - ' - ' ' -

~... ' 

7.· . · Glucose··ghitamit 3ci4 ~olution:. Dry glucose arid ghitainic.add at)03°Cfor 1-
. hour. Add .1-50mg glucose and 150mg glutamic add to Milli~Q water and dilute' to · .. 

. ·.~ 1000 ffiL-in a volumetric flask~ Place stir bar in flask and inix untildissolved. A2% ... 
solution (6 mL glucose giutamic .acid sohition/300 mL diluti~n water) ha~ a· .. 
concentration of 198 ± 30.5-.mg/L BQD. Prepare fresh'each use!· . . . . . . 

· 8.. J'litrification inhibito~.: Availa~le rroin Hach C~erriiGals, #2533, .. 

. 9. .· ·M:ang~mous sulfate sblution: comffiercjally available. ; . 
I \ ,' • .· ' , ·' ' • • ' ' ' ' ' 

10 .. Alkali•iodideo;~zide reagent: Using a 1, liter vc>Iume~c flasks, dissolv~ 5.0g NaN3 . 

maborii 500 ITIL ·Miili-Q wate:r. add 500~0g NaOH'and 135.0g Nai. -Stir to dissolve .. 
Dil_uie to the mark With Milli-Q wat~i, Handle With care -TOXIC! . · ·. · · - ' 
, , • • , • •. I ~ , ' .. . . . • \ ' ·. · 

· · .. fL St~rch soluti·o.n:. Usi-rig. a 100 mL volu.metric:'tlask, dissol~e-.2.0g sta~ch, 0.2g_ · 
.. ·salicylic acid in 50 mL hot Mllli,.Q water, and dllute to the irlarkwith Milli""Q water.· 
:Coot. ... -,. · .·.· . . . . ·. . ·. · · · 

12. Standard sodiunithiosrilfate titr~nt(0.025N): Using a lliter vol;metrit flask, 
·.· cli~solve 6~20-5g,Na_2~203 ·5f!26 in about fOO rnL Ml.lli-Q water .. Add0.4g NaOH . 
pellets and dilute to the mark with Milli-Q .water. Stand¥dize as described in the,· 

· · · pro'cecture ~ectj.on. · · · · 

. '. 

. Notes 
...· , . 

L · This te~t is nQt ~pplic~ble.t6 safuples containing toxic substances, such as heavy 
; metals .. >· · · · · · · 

' .. ' ,"" ' ' 1,' ,_·._. '• ': .. ··.,. '. ·. _' 
0 

- , l .' ·, ,·· I •' ' • • 

.. 2. '· Samples and BOD bottles with sarp.ple in $em·should be kept out of light to' prevent 
. . . · · . -:. fomtati,ori Qf dissolv:ed oxygen by cU.gae. · · · · 

: • _' .'i. \I ' ·. ." : • .<_' • • ., :- •' ··, 1 , ', , , _" 0 ' 

, ,, 3 .. ~Discard.any reagent if.thereis any signofbiological_gro\Vth ~the stock bottle. · .· 

.. ·- . ·•.:. .· 
,_._;',:; 

' . . -~ . . :. 

- .,.· .... 

:, {·; .. ' ' : '· . ' . . (.~-,. I ~i .. 
. ~. .... . .. 

. ·_.: ... ,·.·. 
. . . . ~ ·:-' .; .·... . . 

·.;. .··. 

':_. ·,· 
'_;·· 

.: .'I 

. •'. 
0 

'- . 

'· ,· 

··;c. 

: '.. 

. :-· 
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.. ··, 

.. 4. . Ada amOUJ)t re~oti:unended. of nitrification inh~bitor to each ~ample if a nitrification. 

._ . inhibited BOD (Carbonaceous BOD or CBOD) is requested.· ' 
· · 

5. A. vo1.d samples that contain residual chlorine by'iampling. ahead of the chlorination 

. -: -.--process. lfchlorinated samplesmu.st:be an:alyzed, consult.Standa,rd'Methods for the 

· .. prC!:treatm~nt prci~etlure. · · · · · · · 
· 

· · · · 

6. A genera;l.rule of tlnimb to keep in mind., if.COD's or TOC's are also re'q\lired, the .. : .· 

. ratio of the. 3. for the most part are as .follow~: . . . . . . -. . .. . :. . . .. . . . 

_.·BOD= TOGx-·2;BOD. ;;cOD/2" _Keep in mind that these ma·>'_'riot'always be true,~· 

. but it canassist in determiningdilutions needed for· the B.OD analyses. - · '' · 

,._ -
.... · . . __ · : • • • . 

_. > ' . ·. • -. . . . . . • - . -
! • •• 

. • 
. 

· .. 

7. · . All_ samples arid ~tandards are seeded. ·Primary treated sewage obtained from MMSD · 

. i~ used: Approxith,atety· !liter is collected. Pour off into 100 ml., plastic bottles, 

~!early label, and place in freezer for use. at a later date. ~To use. frozen seed: . Rempve .. 

from freezer and tP.aw.: . Place on a· stir _plate:'imd stir while seeding saJnples and . 

· standards. . , 
· .. · ~ . .. · · · · · · · · · 

'' ,• 

Procedure· -1. Wash with hot soapy. water.· and. scrubjnside · ofbottles thoroughly~ If ·bottles .are .· 

visibly ditty, bottle-s are to be soaked in dichromate soluti.on. · ~R.inse·bo_tties 

thorqugQ!y With tap water-and dej()nizeq. w~ter. · . ~ 
; · · . · . 

.·., 

2. CI~an 20L cubiminer.and·rubing with io% HCl .. Rinse3time.s ~th Mnii~Q watet, .. 

·. and.then fillcubitainei With Milli-Q water. · ·' 

-. ·. . 
' 

. 
\ 

. ' 
. ' 

· . 3. · ·Aerate Milli-Q wa~r :for at least 1- hour~ : 

,· . 
' 

' 
. 

. ·. ~ \ .. 

5.,. _·.Winkler Tit~a~~n: -_· . _ . .. _ . . . _, 

_ . 

. a. · To.e~ch of tbe two ·MiUi-Q filled BOD bottles, a(ld' 2 mi; ofml:lqganous s~lfate 

: :~olu'tion followed by:2 mL of alkalf~iodide~azide·solution. Stopper immediately. · 

· · ' . making sure no air bubbles are in the bottle. 
· · · 

. ' 

·.-. _; . . J ' ' 

1 
1 
1 
1 
1 
1 
1 , 
1 

. 1 
-1 - 1 
~ 1 

.. , l 

'v . 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 

. 1 
1 . 1 
1 , 

:1 
-1 
. 1 
1 
1 
1 
1 

' I ;• 
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'1 
1 
1 
1 
1 
1 
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1 
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1 
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-.b. Invert s~veralti~esto ir)ix.· Lt~tfloc·s~ttleto the half-way 111~uk Sh_~e·an4let 
fl~~ settle ag~. 

<;:. • Remove stoppers-and irnrriediately add 2 mL concentrated H2S04 to each bottle .. 
·Replace stoppers and {overt to.riljx. __ · · .· . -. . . 

. . ' . . . '·' . 

-' · d. At this po.int, the titra~ori shouldf:>e. cqmpleted ·whhip45:rllinutes: __ . 

I. r• .' 

· e; R~move_st9ppei and place tre·203 mL pias_dc BOD flas!Co·n top of the BQD · 
·bottle. and invert to fill the plastic flask. (Tllis m~asures '203 mL o_f.sainple.) 
E~pty _the contents Of the plastic flask into a 500 mL erlertineyet flask.· ~epeat 
for the other BOb bottle. · - , · · - · · · · · 

f. :Record the initialburetteadin~. titrate with o.o2s·:N.sodium thiosulfate ·io a. pale 
straw colo~ .. Addabout I rilL of the~starch'solution {sample will turn blue),· 

. . Contimi~ titraH.ng to the disapp~arance· oLbhie color. Record tl:te. finaJ bure't: 
.·- · readffi,g: Repeat for the other B~D bottle. . · · 

.g~ · Calcul~te ilie po (DO ·='mL titrated) of each sample .. Readings riuistbe within · 
· .- ± 0.05mL .of each other, or the titratibn· must be ~epeated.: The ave~age· of both 

. ·. titr~tion readings are used for c;alibratiori of dissolved o~ygen me~er. 

_ 6. . Calibr~tion ofthe Dissolyed Oxygen Meter: · . . 

··. ·. 

'.i-··. 

-·a .. Place ptobe ~n a· BOD bo.ttle filled ·with at1rated ·Milli-Q water and.tuin the probe 
I- : • • ' • ' ; • • 

,• 

on. i ' 

•' ,• .. ) ., ... · .. ,. 
,' ' 

b. Swit~h to :RED LI~E and actjtist ~ith the red line knob until the meter needle', 
aligns'with the red mark a~ the 3l°C position. . . . . 
, • ·. , I: • 

c .. Switch' to zERO and adjust t~ zero with zero control knob.· 
. . ·' . ' ... 

e; · Switch to 'tEMPERATURE scale. Record the t~n:tperature. . . . . . , ' . . ' ' 
... ; · ... ·.-· 

. f. Switch to an appropriate mg/L scale range and ~djtist the GALIBRATE.· kn'ob, .. 
while· sti'rring, until the tneter reads 'the calibration value .from the Winkler -

-titration.···.teave the pt6be in tl)e bottle for two minutes t_o verify calibration 
stability.· Readjustif necessary.· . . . . - . , . . 

-' 

-· ... -. 
: ·i .·./ 

1.'. 

.•:-·· 

:'L • 

,··. 

.. I I -~ 

., . 

• :. I '• -

BOP 
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't: 

Preparation ofDilutionWater: ' ' ' ' ' '·' 
a:. The. aerated .water shoulq ·be at room _temperatrir~ before ma~ing dilution.~ of 

.. . sampies .. If'itis cooler_ thant:oom· temperature, air bubbles\vill form dpring ·. 
'inc\}bation;t~ps·biaswg the resu_lts. • ' .·'' ' ' · .. ', '' 

'' 

- . . \ ' . . . . . . 

'. ',. 

b~ 'use a graduated.' cylinder arid add 20 mL qf each of the following to .the aerated ''' • 
Milli·Q water IN THIS. ORDE.R: . . . . - . . . . . 

•.' • ' L , ' 

,. : 

· · 1. · Pho~phate buffer.'solution . 
. · 2. Magn,esiurn ~ulfat~ soiution 

. '' 3 •. 'talcil;lrri .chloride: solution 
·· . 4. F,erric dlloricie-solution . · 

,\ •< 

8! ·. Sample, Bhink, .and· Stan~ard :Preparation.: . . . . . .. 
' . . a. Prepar~: a seties Of s,eec:f d.ilutiolls -to d~terrhine the oxygen depletion o.f the s~d by ' 

_placing s; 10, and 15mL Of seed into each of3 BOD bottles and filling·with ·· 

-...... 

dilution-~arei-. · · ' · · · · · - · ·. · 
.' ' 

b:. Pr~p,are tqe glucos~/gh!tami~ ~cid standard as follows:· Pipef6 ,!tiL :of this 
·. ·solution into a 300 mL BOD bottle, add 1.0 mL of ·seed,; and fill with diluti,on. • 

. _water. The concentration should be {98 ±30,5 mg/L as.BQD. _ .. < . 

c: BlankS areprepar~d .by filiing a. BOD 'bottle With dilution water (rio. seed): · .· 
•.. '.. •• ' • r • • • .. • • • ·-. •. • • • ' ' • 

. ,... . .•. •·• · .• : .·.I •. · .: ',) - . '.: .... : . 

. d. Allow .sampl~s to come to room terriperat~e. 
. ' ' ' . ~ '. 

·e. Check the pH of.the sampiesaild adjust.to.pH-6;~--7.5 ~ith1N.H2S04 or lN ·.·. 
NaOH if n~cessary. ' . . ' . '' .•.. · · .. · ' . . .· .. · ·.. ·, ' ' ' ' .: . :· . · .. 

·f .. ·. Place 1 mL of seed·in each3oo mL BOD bottle.' 

g .. Shake 'sample thoroughly~· Make 4 serial dilutions pe'r. sample· I~ to the. BOD •. 
pottles.c~n~g the seed:· Use the folloWing chart to .. deterinine dilutions~ . 

. ·.· ... · 

. . ' 

:- : . . ~ .. ' .. , :·. 

···, 

,·,) · . 
.. 

,· I . , . 

·.'· r' 

~ ·' 

,.' . 

non·· 
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. Section: W~ Chemistr)f' M~m~
 Methods 

· · · · _· SOP Description: Biocliemiail Oxygen Th:ma.nJ · 

Section Number 

.. 3 

SOP# 
3(12 

.,._.·: 

Revislon # 

3 

.DcX:ument No. · 

[wc-3021 

Approximate BOD · 

. Range (mg/b) 
. 

) 

Sample Voluine" (mLr 

0 ~ 6 
6- . 18·. 

20 ~- 60 .•· 

60 :" 180 

·. < 
,200-' 600. ' .. 

-600 -. 1-,800 ... ' . 

' 2,001) - . 6;006 

6;000. .18,{)00 -

. 20 000- 60 000. 
. ' . . 

' . ' . 

300 
-100 . 

. ' 30 .. · 

10 . 

. -3, -

lOinL:of 1Qx dilution 

3ffiL ono~ dilution 

lOrnL of lOOx dilution 

Effective Dat~. 

06-30-93 . 

Page7 of9 

. '.I 

. ... 

.~._ 
,l 

·. ', I 

·. ' -60;000 -~ 180,000 

· '3mLofJOOx dilution . 

lOmL oOOOOx dilution 

•.:·. 

' .. 

. * Use the prepared dilution water when making dilutions~ · 

" ' 

'. ( ' • • • .J" 

•• • 
~ 

. ' 

· · .g. Fill each bottle with dilution .wat~:r:. 

. 
.· 

. ' 

,, ... 

10, Take WtialD.O. readfngofall standards, blanks, andsami>le
~. >.· 

-11._ Check tb make .sure ito air bubbles are p~esent iti th
e bo~tles·. Remove bubqles by 

·,. ·gently' tapping the sides of-the BOD bottle 'with the glass stopper. Stopper botti~s .. · 
. 

. . '' 
.. 

' 

\ 

' 

·. 

: .. " 

• 18. Place·plasticcap o~ bottles and-place in incubator.- in~ubate.fot
 5 days at20°C. . -

' . 

' 

. 
. 

. 
. •' 

. 
. 

·, 

19~ _ Tak~Jin~ P.O. reading after five day~~ (Calibiate.ineter,prior to·u-se ·as d~~cribed · 

·, · above.) '· ... '"' .\ 

Quality Control · 
. 

. 1. ·-·summary of QC:Reqtrirernents (Routine An~lysis):
 -· . 

Au~it 
· Frequency ' . 

... 

, • ICV/CCY(glucose/. iruthilly: every,lo BOD 

glutamiC acid standard) . bottles, and end of iun 

ICB .. 

. LCS · 

·. · Duplicate : . 

1 per'iun (after leV) · · .. 

. 
·. . ~ 

.. lper,run (afteiiCB) 

1 per .10 Sl:UtlPles. 

Control LimitS · 

. · ·. 198 ± 3o.s milt 

. . < Rep()rti,ng Liniit(RL) . 

95% CI (80-12()% if n,o . 

·1lmits aie provided) 

· Calcutat~d 
quarterly nffiits 

:, '. 

'. . ~ . \. ' ' . ' ', ·' . . ' ' 

' '.' 
. ',· ,· 

,. ,·' 

. . 



-.. .(· ., 

' ' 

;,. 

' . . . 
·., WARZYN INC., ~· . ~· . 

I,· 

. ' : LABORATORY METIIOD STANDARD OPERATING PROCEDURE 

Section: Wet .Ch~mistry Manual Methods Section Number. 
. 3 ' 

R~vlsioii # . 
3 > 

· Effective Date 
06-30~93 

Frequency 

SOP# ' 
302 

. ICY/CCV (gi_Q~ose/ lnitWly, eve,ry 10 BOD. 
.· glutamlcacid stan~d) bQttles, _and end of iil~ ' 

· Document No.· · -. Page s~r 9 
[wc·3~2) .· 

. ' 

'control Limits -· 

,i98 ±30.~- mg/L 

_; jCB/CCB · After ICY, every 10 samples;;- <Reporting Lim~t (RL) . 
'' and end"of ruri . . 

-·I,.cS . 

- ( 

- -' . 

· ' Duplicate 

· l per nin·(afteriCB) 

; l per lOsarnples . 

·. 95% CI (80-120% if ito _ ·
limits are provided) 

.R~fer to speeillt ·. 
. · Project QAPjP ·· 

. ' ! . . 

i. "Check stand~ids (ICVJCCV).~ustbe withJn the ac~~pt~bl~ control limits or 
·_. a:pprppriate action sl)all be taken and a ~orrective a~tion report comple~ed;_ ' 

.. 
. :4> ·_ Blanks (ICB/CCB) are to be with~n the acceptabl~ control limits or appropriate· 

action shaU be takeri. and· a c.orrective_ action repo~ compH~te~- . . . . -.· 

5~ . A Laboratory :co~trol Sample_ (LCS) is a re'ference standard prepa~ed by an _outside .. 
. . s_orirce(usually ERA or. EPA).· 'Results must be within the acceptable ~oritr()llimits 

· .. , 'or appropriate action' shall be taken and·a corrective action report compleiecL_: .. 

6. Duplicate-RPDs·are to be. within a~ceptable control,lirnits or appropriate action shall 
be taken and a correc'tive action r~p·ort completed. For CLP protocol analysis, 

_.'assoCiate? data ~hall'l;>e flagged ''·*" if d~plic'at~ controll~ts are ex~eeded.' , 
)·'. 

. . 

. . . Calcidations 
·, · • 1. . Sample concevtratlons with a DO drop of less than 2 mgrL have ·!'insuffici~tit 

-'dissolved oxygen drop".(IDO) and.are rio{reportable unless_themaximumsample ,· .. 

) . 

. :.·, ,. 

. - volume was used (300 mL). . . . . 
. ' 

· 2. _· . Sample toQ.centratiorls with-final DO te~cling of less than l mg/L. are considered o.ver . 
.. 'range and notrep6rtabie. . ' ·. . . · .. ' . . ' 

; ., j • ~ ' .: ' ,- . 
' ' ' ' 'r' 

·. ) 

. 3.-· · Seed D'epletion Caiculation (.Use the average of the reportable results f~r SD): 
• ' ., I ', ·' , 

' .. ·-

' . . I ' ' 
, I·, 

' " 
I 

. _ ... 

1:" ... 

I •. 

.~· 

· .. ,·· 

·,-. 
·' '·' 

-, .· 

..,,, 

' ' ' 
' '. 

I ·' 

I 

I 

I 

I 
.. I 

• I 
·. -1 

'···BOD·, 

..·. 

i 
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S~ed Depletipn'(SD) ~- ··_._ , (B; ~ BjlmL :see_dused) 
. . . I .. ! '· . . . 

I 

. where: .Bi = initial_Do of s~ed- · . __ . 
. · .. Bf~ DO_ or seed after incubation . 

',· . . - \ . 

. I '·. 

\ ~ .. 

Revision')· 
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Document No. 
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· .. 4. . BOO ·calCulation (Report average of reportable _results): 

:SOD (mg!L) = .{Qi· -Df.- SD)(300)(dilutiortfactor). 
.· -:mLsample · · · 

where:. oj=_initiat o0"-6f·sarople. 
· · D(~ rio_ of sam'ple after incubation 
· · SD ~ s:ed depletion · · · · 

SO PRevision Dates · 
L 07-24-86 
:2. 05-21-87 
3. ' .06~30-93 ' 

[QA_ADMIN-WC-302) 

. . ~ 

'' . ,, 

..• , ;:.·. J' 

:. - . 

. . ·.'~: . ~ : '! 
' __ , 

-, 

: . -~ ' ' 

. Effective Date 
. 06-30-93 .. 

-~e9. of 9 

\I' • 

I ' 

I·, :I. 

. ·-,' 

.· -.' 

·, 

·?.' 

BOD·_ . 

! •' . . \ . . 



Bll 

NITRATE AND NITRITE 

NITROGEN 



>· .. , 

WARZYNINC. 

.' • •• ' C '• • • r ) ' ·- •• ••• • •••• - • • ••• • • ' 

LABORA TORY.METHOD STANDARD OPERA TINGJ;'ROCEDURE 
':_\ 

' · Seeth>h: WetChe~istry.; -._ · -· : · · · - Secti~n Nuinb.et- .Revision.#. -
· Auto111ated Methods -· 2· · A 

' ' . 

·Effective Date · 
. 06/30/93 . 
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· . Document No. Page.f of~. · 
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. I ' ' 

. '/.' . ·"·. . ·.·, .. ' . _-· .. 

'NITRATE+NITRITE NITROGEN ., · .. 
, ... , . 

. . ·. ... . . . . ·'. ·.· . 
<Scop·e and ApJiliC3tiOil_: ·· . . . . . - . . . . ~ ,. . . .-. . .. , _ . . .' ·· :· 
Thl~ method.isapplicable.todriiiking water, suti'ace Water,·groJ.inQ'Nat~r and wasteWater. 
This .s_OP is used iq conjlinctioi:i\vith the uLachat AE 'Autoanaiyzer" IOP (I~JP#: __ ·· .· . 

. WCIOP.,204): . . . . , . .. , . . . . . -
.' -

Method Summary. ·:. 
Colorimetric, Atitomated, CadmiuntReduction 

· -·Method Refer~nce .· - · · ~ · --
--. ·''MethqdsforChemical:Amilysis.ofWater and Wastes·:, March IQ.83, Method 353-.2: _: .· 

· Reporting.Lilnit 
-0.02mgit 

·optimum Range . . 

· .. 

. 0.02 "' 2.QO' mg/L. N0j+N02:.N ·_. 
' . . . :, . 

. .· ~ . · Sample Handling . . _ . _ . . 
Preserve with sulfuriC ·acid to pH <2 -and refrigerate at 4 °C: Analyze within 28 days; ·. 

'·:unpreserved samples·_are to, be refrigerated at-4°C;. arid analyzed,\Vithin 48 bours·'of ·_ ·. 
sampling. • ·· · · · · · -

·' .. · 
.:·"" ., 

' :·. 

. •,• 
i . 

.. ' .. ·, 

.. ·•·.·. ·;.· ... I •. ·• '1' 

- · .. : 

·' . 

' . -~ . 

. ' 

·,,, 

. ·., .· 
...... 

~ ·.; 

,· ' 

-N02+N03 ·• · ~ :.-- . 
.. ,·. . -,·- .. :: .. · 

:,.. ; ·.· .. · 
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~ADORA TORY METJIOD STANDARD OPERATING PROCEDURE 

Sedl~n: W~t theniistry ~ Autci~~d MethodS 

SOP Deilcrlptlon: Nitr31e+Nitrite 

'• ' 

Reage)ltS and:Ap))aratu:s· -

8ectlon Number 
2 : 

S()P# ' 
',' 208 

. . 

I, 

Revl_slon# 
. '.4 

Document No, 
[k~208] 

- 1.:- Milli'"Q water ' I _I 

2: -_Deionized water- : ·- -
_- 3. _Filters:- Whatman #l; Whatman #4~ and 0.45- micron membrane -_ -

--_ ' 4-;, · .. Lac hat' Autoanalyze~ and_ ClSSociated apparatus ' . -. --- . 

. ~ _ -.5. - , Class A vohimet:rlc flasks and pipets · -
- 6~ - DiSppsable 4 mL cups. , . 

r 7. Helium. gas -
- · 8: -Sulfu1ic' acid : 

, ,.1 I 

:9. -- Potassium nitrate 
- H). ~odium hydroXide -. _ , 

lL- Amin9tiiuin chlqride' (Baker aPalyzect, see note 4) , -
_ti~ .bisodium ethyleiled~arriine tetraacetate di,hydrate -· __ ---

, 13; ,Phosphoric acid' . - .· · - - -- . 
~-

14. Sulfanilamide - _ - - - . _-_ . 
l~. N.-1-Naphthlethylenediamin~dfuydrochioride{NED) 

- 16;: Cac;Imium:powder, coaise gra~niles - - · · 
17. Acetone · · · · · --

- .· . . . -

18. >Hydrochloric acid __ _ _ 
19. Copper-sUlfate sulution, 2%~ 
20. Polyurethane foam br. glass wool 

'\ 

. ,·'· 

._ •' __ , 

Reagent Preparation (Pr~pare fresh ~very 6 months,·unles~ othefurise s~ted.) 
·. ';, ·. 

_ _ L' Degassed Milii~Q water: (2.-options) - · _ _ _ 
- - •a. _- BoilMilli-Q water-vigorously for5 minutes·. Cool ~nci store in a cubi~ner, or. -

b: __ -~~bble·heli_l)in, using tile fritted gas dispersicmtube~ ~ough the Milli;Qwater_-
- ·-_ '(15 mW20L) .. Store in cubitainer. · · ·- -·- : - --_- - _ . - - - _ 

. ·. I ' f ' 

2~ Stock niirate ~tandard (100 nig/L N03):.Inalliter volumetric fl~sk, ~iss~lve 
- - -·- _0.72i~g-potassium rutrat~(I(N03) i11-about600 mL ofMilli-Qwater. Add2 mC of: - · ._ -

concentrated H2S04 as a pres~rVatlve. Dilui~ to ~he mark;. S~ore ~n- a da.rk gla~s _ 
~ , botpe. Refrigerate.- ~- · - .. -'_ · · -

-'- \ 3. Working stock nitrate standard (10 mWL Nb3): · Add 6po rriL deioriized .·water to ~ _ · · 
~ lliter vol~111~tri_c flask._ Add 2.0 _mL cohcentrated, H2S04 arid pjpet 100 mL of ,the-. 
stock nitrate standard. Dilute to the mark With d~loni:ied water.· Refrigera,te~ -_ . _ . -· 

:'"·· 
I ~ '. 

.-.~ -. J I 

''· ( 

-' I 
, I 

- '\' 

' ' I . 

' . ' . . 
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L~ORATORY METIIOD STANDARD OPERATING ~RO~DURE 
•_',. 

.... . ' 

Sec:tlon: Wet Cbemistry • 'Automated M(lthodS · 1 Section Number. 
i .. 

Revlsloo it Effective Date 
• 4 · . · · .· · 06!3'oiri3 

. SOP Descrlpti~~: Nit~e+Nitrite . SOP#: 
· ·zos 

. . . . . ~ \ ·' ' 

Docllment No. . Pl!-g~ 3. or 8 , : 
. [la-ios) 

. 4. . Standards: ·(Prepare fresh every month.) . PreserVe with o:2 mL H2S04. Dilute to .. 
. vohiine with deionized water. .. ·. . . . ' . . 

Concentr3tion
ofStandanl 

Omg!L 
.. 0.20 ing/L 

.0.50mWL· 
· · l.OOmg/1.. 

2;{)()nig/L 

Letter 
· : Identifier 

.·., 

A 
B· 
c· 
:b 

··.·.E.: I·' 

·. Volu~e (mL) of 10 mg.IL 
Working NO-t Standard. 

.. o· 
'2:0· 

.· 5:0 

10, 
20 . I. 

· .. Note: C~mput~r ref~rs tostandard~by lette~;. 

'Dilute 
_!Q_ '· 

lOOmL 
JOOmL 

. lOOmL 
.. 100 mL. ,. . 

" 10o.mL .· 

: .. ~: Sodium hydroxide (ISM):. Tp' 250 InL ofd~ionized w~teJ:', SLOWLY add '150.0g' .. 
·· NaOH. This sol~tion will get veryHOT!. Swirl to dissolve. Store in a·plastic bottle~ 

• .· • :' . • - ' c -- • • 

.6. · J\.rrtm~ni.um.chlori<le buffer solution: In a llitet vqlumetric flask, di~~olve 85.0g 
·. ofarpmonfum chlonde· (NH4C:l) and·l-Q'g ,ofdisodiuin ethylenediamine tetracetate 

dihydrate (EDTA)-m apptoxiin~te~y 800 ~Ldeionized water. Adjust the p~ito 8.5 . 
'with l?M NaOH (apptoxipl~t~iy 8 mL).· i:)ihit~· tc>:the mark'and fllter thro~gh a 0.45 

· . . : . ' 
um fllter. · · · · · .· , · · · 

. , . 

· 7. ' .. · Sulfanilam~~e coior reagent: Jn a• lliter volmnetric}iask, add approxim~t~ly 800 
. mi., of Milli-Q Water. Then add IOO·,ffiL conceiltrateq phosphoric acid (H3P04) .• Add: . 

·. 40.Qg suifanilamide a-nd dissolve., coinpletefy· .. ·Dissolve l.O,g 
N- i -naphthlt:~thylenediatnine pihyctrocJ:iloride (NED)' and dilute to one liter: Store· in 
dark ·bottle at 4°p. · Stable._for 2 m~mths ·when ·refrigenited. ·· .. · 

· ~otes·· 
- 1.- Intenerences: , . .. . . . . . , . -~ . . _ ... 

· a. :BUildup 'ofsusp•endedmatter in. the redti,:ti.on column will restrict sample flow.· 
. · . Since nit:r(lte-rii:trbgeilisfoup.d iri a'soluble state;j:he sample must be p:re~filtered. 

( . .. ' 

_, .·. b .. Low results ini.y be.obtajnect for samples that cont~fn high con~entrations ~f 0. 

. . . · , it on, 'copp~r 'or other metals~ EDT A i~ ;1dded to the, samples to. ~limi.hate these ... 
. · . •. . interferences. . ' · · ,. ,. . 

-.. , . 

-' -.· 

'· __ ,· 

' '. 

.···N02+N03 .. 
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'LABORATORY METHOD STANDARD OPERA TJNG PROCEDURE 

• Section: Wet Cbenustry .-.Automated Methods 

SOP. Description: Nitrnte+Nitrite' · 

Section Nllmber 

2, 
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·.f.' 

Document No. 
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208 ' .· . na-208) 

· : Ea'ective Date 
' o6130/93 ' .· 

, 
_1 

• 
I , 

. . 
. , , ', f 

•C. · Samples that .contain large concentraticms of oil and grease ·wm coat the s.urface 

,· .. of the column. 'This' interference is eliminated by'' pre-extracting the sample with .. 

a:ri organic: solvent· 
· · · 

. 2. · Samples-must be diluted ~6 obtain conc~ntrations with.in the, optimu:m· wqrlcing range: 

.. 
. 

~ 
. 

. . . ·. -
. ' . 

( ·, · . 

. _ . 3. _·Sample color wiil interfere.' R~duce interference by diluting th~. ~ample. A~so sp
ike __ · 

.. the· diluted-sampleto confmn the quality of the.res~lt. Record on dat~ ~heet.. 
. 

·, ... 

' 
• ' , 

. , 
- • ' • I 

'\ 
• 

. , 
, • " .. 

4; -ACS grad~ ammonium chloride has_ been fqund occasionally to contain significant . 

' nit:rnte contamination~ s
o an alternati:ve preparatio'n for the ammonium:, chloride buffe~_ ' 

_ (Reagent#6) is ;tS follows: · · · · · · · · · 

_ Jn the }lbod·, add 126 rri;L concentrated HCI to a 1 liter volumetric flas~ c'o_n,taining -

' .Soo mLdegassed Milli,;Q water. Mix. Add 95mL ammonium bydroxide and 1.0,. 

-_ gm_disodium EDT A. Dissolve and 'dilute to the.rriark:; The pH-should be ~t5·± 0.1, ' 

. adjust pH if ~ecessar}-;.. 
. - . -

. 

Procedure' . . . - . . 
-', 

L . · lnstrument;Co~
ditic;)ns: 

a. Puinp speed: 35- · .. 

b. Cycle period:_ 40 seconds . . . 

.. c. . Inject.to start of peak period:·' 15 seconds 

d:, Interference fllter:. sio nm · · 

e. , . S<ifople loop: 17 em: · , · .·. _ . _ ._ . 

L · S~ndardsfor c
~rve' set-up:" 0, 0.20, ·0.50, UJO, 2:00 mg!L 

· -.·g. Column: cadmium r~ductio~ 

·. ·' 

,o I' 

· 2. R,efer to the"LachatAE Autoanalyze-r" lOP (lOP#: .WCIOP-204)for the instrument 

-· . · · · set ~p procedure; . · 
· · _,. . -

-3. - Afte(p~.m:ping reag
~nts throqgh- the lines,tum ·con,trol to put c~lumn in line, m·aking-

- sure that air bubbles are not iritroduced .into the column. Prepare arid activate colu~n · 

as described in following step jf necessary. · · · · · 

.·.I 

' 1 

I 

-I 

'· I 

, I 

.;, ,·,I 

N02+NC 

'·; .. ' 
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·, .. 

~ : .. 
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•I 
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· 4. Colpmri Preparation:(~ necessary). , . . 
a. _CadnliuiTI preparanon(Piace IQ.,lQg_of.coars~ cadfuiumpowdet (granules)in: ·· 

·a 2so m:C beaker and wash with.50 mL of acetone, then distilled water, then two . 
. 50 niL po_it~ons oflM hyqrochloric ac:id .(8 rriL concentrated~,h}/drochlori'c acid· 
:plus ·92 mLdeionized water). 'Then ri:ils'e thoroughly whh .deionized wa(er. 'If ' ·' ' 
~Jsi~g cadmihm forsecond.tiine; rinse wi'th IM hydrochloric acid before 

. ·begin~ing·:process.' CAUTI.ON: Collect and store all waste cadrnium .. Wea·r. 
GI ., . . .... .. OVes. 

b .. CQppeli~tioi,I: :prepare a2%coppersl11fat~ sol_ution (20g CuS04_5H20.per liter·. · . 
! of deionized ·water)and add a IQO mL portion to the c~dmium·prepared.in ·~a'-'. 

above. ·swirl-geqtly for about 5 minutes, then decant 'tl1e-liquid, and repeat with-a . 
. freshlOO ~Lportion·ofi% copper sulfate~ Continue this. process uritifcolloidal_ ·· 
' copper is -visibie in the· supe,rnatant (a red..:brown preCipitat~) arid soiution 

remainsblue in co.lor: Rinse withdeioniied water uritil all'colioidaf qOpper is 
. rempved ftorri the supernatant.· W ~h once wi~ aminoniutn chloride buffer.· The 

· ca~niium· should be black 9r:dark g111.y. The cadmium granules may be·storeq in 
~-. ·.'a sto~pered ~ottie:in ammoniom chloride buffer; •': > I . ' ' . • 

. ·C.'. 

',· .. r 

.'I. 

PacJ9ng the colu_mil.(Weat Gloves!): Pia¢~ asmilllplece·of polyu~ethan~ foam 
(or glass wool) Ioosely·iri·the end, Of ~he glass tube.· Insert thy•plugged end'of the 
gl~s ~.be into the column erid fitting,·. Cut a length of "0.032" i~ teflo~ tubihg ~ 
to 4 inches longer than ~he· columri .. · · · · 

. ,· 
:_·· . 

. Insert the teflori tOb~ in the· end fitting and fi,ll the whole tube With water, holding. : 
the. flexiple tube in a U -shape. so thatthe ends are leveL Place the secop.d end . 
fitting em the. other end of the ~flo~ t~bing. · (Placiilg a small fun,nel onto the end. ' 

. fitting Jpay ~d filling~) raking .<;are that rio air bubples hre introd~ced, place the 
copperized cadmium graitules in .the col tun~. Tap the cohimp· gently, every 1-2 · · 
~em, to pack th~ granules .. When the-coluriln .i~· p~cked to within. ~bout 5 m'm of· 
·the· end. of the giass· columlt'; !Qseit another foam plug, then the :column end·· · ·· 

· ··. fittirt'g:. Store the column with the ends connected with a·iength ofteflmi tubmg, : 
. aS .. alr pockets or havi_ng the column dry out will .necessitate tepaqkiJ1g.· 'lf:tir 

1 • • ••• remains,'in the column, connect the column to the manifold and.turh the pum'p ori ·. 
·.·. · . )riax1mum~ ·Tap column firmly until a.JI air ~s ;emoved. ·. · · · · 

. '' 

.. , l. 

.,. 
··' 

.-··· 

''.1 
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. ~OPDescriptim:l: . Nit~ate+Nitrite · 
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. .· . . .· . . :... . . . . . . ·. . . ·r ·' .. . 

d. Column activation·: The column· must be activated before use or it will not· 
:. redu~e nitrate.' lhi_s' may be accom'plishe'd by pJ~ping th6 10 ~giL ~itnite 

· · · standard thro~gh. the sampi~ line~ When the solution is injected, a brill.iantpink' 
· ..• color. will be visible in .the. coiL Jhe cadmium cohitnn· ef~iciency s~ould be·- . 

above. 80%,-i{less, th~,column must be. repacked.: ·.· · 
. ·, . .. . - ' . ' 

·I 

. to checK column efficiency, standardize with ~itrite standards and. then ~nalyze · 
· ·all ~trate·standards. The·recovel-y or'the n·~trate sthttdard should be consiste~t at· 

all standard concentrations. . . . ' ' . , .. _ . 

. ·s. Aflalyze sample~· (intluding QC samplesr: Tlje ICV/CCV concentration is LOOmg/L· :. 
(D). . ·. , . - . - . . - . . . . . . . . 

To Spike: Into a dispos.able b~ak~r; add 20uL of the '1 00 ing/L nitrate· stock solution . · 
' to 4 rnL of sample~ The final spike concentrationis 0-.50 mg/L., . . .. 

, r ·' . , . , , 

6, .After use;tum off the pumpandtum the c~n~ol to take~he tolurri~ out ofline. ~-· ; 

7: Refer to:the ·~tachat AEAutoanalY.zer!'IOP (IQP#: WCIOP~204) for the instrum~rit .· 
· shut down procedure. · · · 

Otuilitv Co~trol , · , • · . . . . . . 

L' Esta\)ljsh a St~dar:dcu!Ve with the standards Jisted above.·. The derived concentration 
of each calibration· staridaro.must be± 10% ofthe true value:. The derived v_alue' fO'r 

·the.blarik must be.below the:·metho~ rep~rti~g ijrriit. . . 

.',I 

I' ' • 

· . .: 
. ' 
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~ LABORATORY,rvtETHOD STANDARD OPERA Tll"G PROCEDURE. 

i. 

SOPDescriptlon_: Niu1ue+Niait~ · · 

. · ,\ 

.. Section Number 
. 2 

SOP# . 26& _· .·· 

2. · · Routine QC Requirements: 

· Audit 
'I 

ICY /C_CV. CLOO ·mg/1,.) · -After Calibration, every . 
• i o.readings, and eng o~,run . · .. 

ICB' I 'pei- run-(after ICY) 
.·. ,,· 

·. LCS - (pe_rnin (after'I~}3) 

· Duplicate . 

' 
l per I 0 sarilples 

. . ' 
.. ,,· 

3. · CLP ProtoCol QC Requirements: 

· Audit-. 

ICV(CCV (LOOmgfL).· 

I~B/CCB ' 

LCS 

Duplicate · 
~ ... 

· Spike 

·Frequency '· !, 

· · After calibration, everf · 
10 readings, and end of ruri 

·_ After Calibration, every 
. ' 10 readings, ~d end bf~n 

- I per run (after I~B) 

·I periO sainples -

1 per 10 s~ples . -. 

' . 

Revision# 
.. J'.':,\."44' 

•_./ 

P!ICument No. .' 
_[la-208) 

.. r ·~ 

Control 'Limits 
' .. 

90- 110% 
I 

EJJecti~e Date 
· b613om · 

-Page 7 of g· : 

. 95% CI (8Q7l20%'if no · 
. '. limits are p'rovided) 

.i' 

· Calcula~d quarterly.limits . 
. .. 

Calcul<!._te<l qu1,111erly -llini~ 

) ' ~' 

Control Limit" ·· 

90-IIO% 

. . .. ·' . 

<Reporting kiuii~ 

95% CI(80-120%ifno. 
. limits are provided)' · 

Refer to specific > 
, Project-QAPj~ 

· :Refer. to specific 
. Proj"ect QAPjP. 

. _t··. 
. ).· 

, . 

'4. . Check starida~ds (ICV /CCV) ni ~st be within th~ acceptabie control limits ~r 
:.appropriate ~ction shall be' taken anct' a c'o~ectiye actior1 rep9rt cohtpleted.' ,: . . - . 

. I 

•. ·_ 5. Blanks (ICB/CC~) are to .be within the .acceptable· con)trol fimits ·or appropriate . 

. ' . . ~-

. ··" ·:_· _____ ··:-· 

.'···I,.' 

./ 

·· .. ··.-.. 

action shall be ~en and a corrective action report completed: ' ' ' . . -

·' 

. .. . : 
.. · .. 

·~, - . 

·, .... 
' . 

:,.' •• •• 1 
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4 
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. ,·'. 

Calculation -- · 
~·- ' . ' 

-l.' Calculate with Lachat Quikchem softW~e .. Refer to the ·"J..achat AE Autoan~lyzet" --
lOP (IO~#: · WCIO:P~204~-for_fuither detail: 

2.- Spike calc'ulation: · ... :%-Recovery._= A-B/Cx _.100 
' ,' . ·.• . 

:· · where:. A:::: spiked sample result~:-
", ~ 

-:.s = sampl~ result, and·_.·-- · 
. c = ~pike added (0.50 mg!L) ... 

'• ._ I 

3. · Duplicate calculation: RPD = 1Valuel-Value?II((Valuel+Value2)/2) x 100· . 
-. . 

lfonly nitrate is requested, n~tJ,"ite must be analyzed, thlen subtracted from ~he 
nitrate '+ nitrite va]ue-; · 

· · · •. SOP Revision Dates· 
1. 08,:-18-87. 

'.'I 

'2. 02-02790 --, 
- 3 .. 05-:30;..91 . 

. -4 .. · -06-30-93 

lQA~ADMiN-~-2081 . . . ' . - ~ .. ''I 
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FIELD MEASUREMENT 

STANDARD OPERATING PROCEDURES 

(SOPs) _ 



Cl 

pH 

0 



·.PH· 

· . Scope and AppUcatiQi!! ~ · 

This method ·is applicable . to Sui-face. water, ivaste\"ater ·and . 

grotmdwater. · 
· . · .. .Retefence: EPA.1983, p .. I50.I 

-,.: '.-
- ' . §enslti'Vi!r.. 6.0lpH Unit , 

.... 

. . Beagents.and Apoara~ · 

.Qptimum ~nw. PR i.oo to 12.00.· .·· · 
. . . 

. : . . . ' ', . . 
' 

. 
· . §.•nnDle·Handliitg: l)etel'J)li),e on'site;ifpoS$ible, othetW,ise witbjn 24hours. 

. 
. . 

. 

. . 

. . 
. . I,. 

J. Plimeter . 
. · · · 

· 2. · Combination PH electrode, .· . 3. . . Ma8netic stirre,. 3.rid stir bars (for lab use) .. 

. 4. .13eaJcers or pia~tic cups. · · 5. · PH buffer soluiioJ]s, pH4~00. 7.00, an9 10.0 .. · 

6. Deionizedwater · · 
·· · 

. -~ ·. 
•, Notes: ---=.::::::. ... '', 

. :.' 

.. 

' ' 

. 1. · The pFi test is temperature depe~dent Theiet<lre, iemp<ratures ofb~ffers and 

. samples shoujd be witliliJ.2•c of each other.. For tefrigetated Or cool samples, use · . 

refrigerated buffers, to cah!irate ll!eter. , · · . . . · : . . . ·• . . . . · · ·· 

2. · Interferences in. pit meaSurements. Occur with presence of 'weak organic aM 

. ' ;_ . 

. J 

. - . 

· · · · inorgailjc $iilts, and oi) _ilnd greaSe. · If Oil a~d greilse .'are Visi,ble, iiote _on .data sheer. 

. Clean electrode with soap. and water, followed by 10% HCJ and. deJonJZedwater, . 

·. Then recaJibrate meter before· analySis ,Of next.Bample. · . . · •· .. • . .. . · · . . · . 

3.. Electrode should be store(! in pH 7.00 butTer, or electr~de stptage solution ... 

· · 4, 'Bet~re l~'ring laboratory foz: field 'IVork: • 
. . ~. . 

~ a.- Checkbatteries. . ' . . . . 

• b, Do qulck cabbrition at pH 7.00 and 4.00 to chec±electrode. 

response.and batteries . 
. 

. 
. · c. Obtain fresh p1-l.buffer solutions. ·· 

. ,• 

s: · FolloWing field measureme11ts: 
< 

• ••• 

' 

•• : '. 

• 

. ' .. •'" 

.. ' ' 

· a. Report any problems With meter or electrode. 

. ~· 

. ' 

. . . ' . 

SOP-998]· . ,· l, 

" ' 

'• .. ,-" . 

.. 

·, .\ 



. : ·~ 

,·, 
• ..... 

b~ Clean ~eter:· and meter: case. 
. ,, . 

•- :c. Make sure electrode_ is stored i~-pH 7.00b~ffer._ -.-

- . . .. . ' - . ' 

~, Ca1ibration:: -

1. Place combi~atio~ electrode in fresh pH 7.00 buffe.t solution. · · 

, ' 
', ' 

-' 
I ,' 

• ': ', 
' 

.• 
,' 

',' I 

. · ..... ' 

2, - After allowing 'meter ,to·-stabilize.', :turn calibration dial l!ntil reading; of 7.00. is ' 

obtained. . - · -... _ - - · 

3. _ ·Rinse electro.de-withdeic>Jtize.d watei and place in pH 4.QO·buffer solution:-

-A .. . Wait tor rea.dirig to siaoi_lize and~ then tur_n slope apjustment dialu-ntil reading_ of 4:00 · 

_is obtained.- _ ~ · - - · · - · _ · · ·- · · · · 

__ 5~ Rins~ electrode with ·cteioni;ed water and place in pH. 7.00_buffer, ·If ~eter_re_ading -_ ·' 

- iS not7.00 4-' 0.05; follow Steps ,Z"'5 ·again. - . · .' - - : __ - -. ·. . · - - . _-·. ·' _ _ 

6 .. Rinse. electrode witli'.deibllized water:and piace in pH_lO.OO buff~r •. Reading must be 

. ·iJ:l_ the range of 9.90.:10.10_ or c~libration ~ust be repeated. -

·.. ~ .. 

-Procedure: . ~- : ·- ... - . -. 

1.. - All glassware ·is to 'be soap and.water washed; t~p.;rmsed and deionized water rin~ed 

prior to analyses. · . , . - · 

2. . Calibrate meter-using calibraticn:i pr6cedure~ 
. '- ' 

. . . . ' 

.'3. _·Pour-the samplei~Ho, cl~anbeaker or plastic; cup. 

· .4. , . Pla~e stir bar in beak~r and' put onmagr}etic stirrer. (low speed). for l-ab measurem_en t - ; -· .. 

. . · , of pH·. S_witl cup gently fot fidei me.asurement of p~. · -· · . · .·. . , .· .. , . ·- . . . · 

' ' 
. 

• . 
. 

.•' 
. . • 'I • 

" 

-· -: · 5,. · Check temperature of sample~.· It:should be _±.2°C of the buffer solutions. . ·. · · ' -, · · · 

•> I 
~ • 

'·., • I 
', :_·, '·.' 

' 

' ', 
' 

6.- Rinse electrode-with deionized water. 
- ,· :· . 

.. ' .. 

7. Imm~rie -electrode in sample'. ' The white KCI junctiop on 'side or'. bottom 9f 

- . . electrode must be fully. immersed- in solution; Allow sufficient time for reading to 

. stabilize. Record pH. -Rinse electrode with_ deionized water. - · · . . 

' ' ' ' 
.. 

, ( 

. 8. Che~k ~alibratioll ~ith pH 7.QO bt1ffer solutio~ initially. arid afte~ every :10 sampl~s 

and at-th~- end ·of th_e analytical r_un an<i record on data sheet. Buffer solution· should 

read +0.05 of true v.alue. · - . . · · · · - · 

''· 

I' 

.. · -- Quality Control: ·· · 

1.· _Duplicate· 1 out of 10 samples. If le~_ than 10 samples are an~lyzed, a duplicate IS 

~till required. Duplicates should be within acceptable ranges. Avera&e the results .. 

(FIELDSOP~998] ·, '· 



' ' 

·.· '.· ( . ·, .' .. 

· .. Revision Dates 

·· .. ,·. ' '.-'7,;_--=.22=--...;;;,8..:;...6 --:---:--~ ·, 7 

. ' : 

6-28-90· 

·.' 
t- ~-""'1·L-

.M 

Su~~rvis~ Quali~~~mce _-.• ·. / . ·I 

:1(~·.--=s-~---· 
·_·Director, Analytical Services 

' . . . ' . . 
;," 

I'. ' 

,, ' 

l 

,•I • 

...... 

·,,_ 

.. , : .. 

:,, 

[FIELPSOP-998) '· pHl-3 .. 



C2 

CONDUCTIVITY YSI METER 



I 

. ,· 

'• ·' ' 

· .. \ 
·. ·coNbuCfiVTIY Ysi METER , · 

. ~ . . -~ ' ; 

. Scope and Application: · This method· is applicable to surface water, wastewater and· -
' ' . . groundwater. · . . 

I~ -. · .. 1, 

Meth~: Specific Condt,~ctan·ce (Electric;al Conductivity), umhos/cm.@·25°C.. 
, ~ I .. : ' .. • , ' , ' . • 

. . . ' ' \ .. 
ReferenCe: · ·EPA 1983, Method ~20:1 . 

. · Deteetion Li~it_io umhos/c'm~@25ot 

· Sample Handlini. ·:Detenmne on:.site or wit~irt 28.days · 
: . ~ .. 

R~g~nts.and.Apiwatus: . 
··,, 

. ' 

. · l. Conductivity meter;·ysy 33 SCI' .. · 
. · . -2. Deionized water . . · . . · . · . . . ·. . · .. . · . . 

3. , conductivity ~tandard; 1.000 l1mhoslcm @.45°<;:~ .Co~mercial1y Available 

Notes: ' · .. ·.'I 
:. ;- ·, ' ' . - '. -~ .. : 

.1. . All conductiVity reacllzig~ must be corre~ted to 2S°C 
• • • ' • • ' • ~ J • • • ' • - ) • -

'J. All glassware is -to be· soap .and. w~ter washeci, :tap' rinsed a~d- deiortized rinsedprior to . 
analysis. · · · ·· · · : · · 

2~ ·With mt,de·s~itch ofth.e :meter in the OFF positi6q. Che.ckthe' zero setting~ .'rfno.t at~ 
·zero, use 1Deter.adjusting screw to zero (on front ofthe meter). · .· . · .. · ·..• . · 

' ' ' • ~ '· 1 '· F ' ~ ' . ' 1 , ' 

· 3. ·Plug probe into jack located on side of meter. .. 
. ·.' \ . . ' 

" . 
,· ' ' 

4; Turn rnode switch to recrii~e~and turn red .'line 'knob until ~eedle Jlligns with -r~d line 
. on dial, Change ~atteriesi,f meter ·cannot be aligned.·. - . . • . . · . · _ · · ; .. . · 

. 5. AnalyZe· the conducti\rity standard~ If the result is within 90·110%. of the stan.dard . 
. value, anal)'ze sa~ples. , A standard should .be analyzed -after evefy 10 samples and _at · 

the end ofthe. analyticaJ run,_. Table llists "non-temperature compensqted .values for: : .· .. 
. both of the standards. Use this table as a reference.when·a calculator is not available · .. 
to p~rfornrte1llperature correction ori the, standards. · · · ·· 

6 .. Totally immerse ·and suspend the .probe .in th~ wa't:er sa~ple·. Do .not allow .ptoqe· to· . 
touch the s~des of the·sample contain~r. •. · . · .· ..... · . · . _. ·· · 

7~ Tum .mode sWitch; to th~ app'ropriate conductivity scale (XlOO, XlO, or Xl). Us~ the -
; . scale that p~oc:hi'ces a mid-range output on the. m·eter.· ·· ·· · . · · · · · . · ... · .. · .. ·· 

• , ~ - ' ·, , >, • : > I _1. ,. ~ ' 1, • • 

. 8; Wait for ·needle to stabili~e (abbut 15,seconds) -and record ·c~nductivi.ty.· Ml,l'ltipJy the . ·
conductivity reaoing by the seal~ setting~ . . .. . ·. . ,· .. . . : .. ' : ' . . '• '' 

. ' .. 

9. Whlle gently agit~ting the_ probe~ tak_e ~ample temperature ec) to neares~, 0.5°C arid·' . 1· 
record . . .. ; .. · . . .. . . . ·. . ' . . ' . 

,• • • • • ' - .- ' • - .. • '_.I • ' • • • 

·. · .. [FIEi.DSOP.;999] \' 



I 
;• • 

I . 

. iO~ Rinse pr<?be with deicirtized.wat~r. · 11. .Record. sp~cific conductivitY a!ld temperature: .. 

~ 
' . ~ 

. ' 
. 

~2. Store probe in D.L waterbetw~en uses whenever possibie. · . : 

;' .. . 13. Turn mode switch to the_OFF position when finished: 

· Quali'tt Control: 
' 

. 
. , .. ·, ~ 

··l~ A quality co~tfol ~alibratio.n standard of 10,00. umh~s/cm is t~ be analyZed) :initially and.·. · · 

· after every 10 samples. If le.ss than 10 ~mples are an;ilyzed~ a ·calibration standard is 

still :required. . The last sample amil)'zed, in the run is to be the calibration standard. 

These standards must be within 90~ 110% of the standard value or the samples 'run after 

· the)ast.acceptable check. standard are to be n!an~1yted .. , · , · · .. · ··. , · ·· 

. -
. 

. . 
.""• 

'. 
2~. Duplicate. a minhnum of lout of lOsamples. lfless than 10 samples are analyzed, a· 

, . duplicate is still required.'- Duplicates are· to .be averaged. Duplicate value.s are to be .. 

within acceptable ranges. 

· 

ailculation:· 

1. CalCUlate ·specific C()ndtictlvity at25° c u~ing following formUla: .. · 

·G25 ~·· · .. QT ·. · · m o~ozcT-25)J 
'' ,• 

. . :, 

Gzs = Specific conduc~iVity at2.So~,'umho~/cm_ 
· T . Temper:ature o.f sample, oc · . ·, 

" 

' ~ 
" ' . . . . ' - ' ' 

· .. Gr· = ConductiVitY of sample .at temperature T, umboS/em -.. 

. ' . . 
; 

~ . . ' . . . ' . 
' . . -

. . ~· 

; .\ 

.; ' 

~ ' : ''. ' . ',: 

. ' . 

DSOP·999] .· 

. · CONDYSIF~2 · 

., . 



. ·'' . ·~- · . . , Tabl~ 1 · ·. · · , 
1· NON-TENIPERATURE.CO:MPENSATED CON!>UctiVTIY; · 
-· . STANDARD :iu:ADINGS FOR 1,()()() AND IO,OOO·umhos/cm S~MroARDS . 

I ,I ~· • ,. I I •. '_.... • • • • • I' • • ' • • I • • • • • • "" • • • • • • 

· · .<::onductiVity.Standard ; . .• · Conductivity Sbrndard · 
1,000 umbos/em . _·.· ' . 10,()()(). umbos/ern · 

'' . . ... 

. _ .· ~miductivity · · . . . 
·Standard ShoUld · · .. D~. 

. ._ 'Condu~ti~-ty- _ . 
· · ·. : · Standard Should ·. -- -D~rees. 

at· ·. -co_. 

I·. 

·,,. 

. ' ·' .. · 

·, . ' 

Read. at c• · 
.. ' 500 .' 

-. 52c)· · 
'540 

. 560 
' . 580 ·,.· 

600 
_ .. ··.620 

... '640 . 
. ; '660 __ . 

.. 680 
700 

. 720' 
740 ' 

. 760 , .. I · 

. 780. 
800 

.•. 820 
---.840 

·860._ 
880·. 
900 
920 .· 

_· .. 940 
.. _·. ·960 .. 

.. '0' 
. ·.1. 

-2 
3-

,4 '~ 

5 
. . 6 

•. ;_7. ' . ' 

8· 
. ·9' 

. '10' 
.. 11' "-
12., 
13.· .. 

'14' . 
' 15 .. 
16, 
17· .. 

__ . is· ·. 
.. i9 
·•26 
·21-. 
2'2 
23 

' ' . 

24 ',• 

·. ··_Read 

• ', i • 

·'t: 

·· .. 5000. 
.. . 5200 

.· 5400 .. 
.. '5600 

5800 .· 
' 6000 . 

6200 .. ·_ 
' 6400. 

6600 . 
6800'. 

. 7000 . 
7200 

_.··. 7400 
'?lidO 

. 7800 
8000 .· ,, 

_. 8200 . . I 

. l.$400' 
·8600' 
8800 .· 

. ·9000. 
92oo· .. · 
9400 
96QO. 

' .. ·, .• 

·-: ', 

; .r 

- ' 

0 
·_.·t . 

.. ·:' · .. 
2, 

... 

3 
. 4 

5 
.· 6 

.7 
. . 8 

·9 ·· ·1o·· .. 
11· '·. 
i2 
iJ-
14 . 

. •. . . 

. '')5.' 
J6.:'' 

. ·. ':11 I .... 

. ·. •'18 . . '. ··. 

19 

.. 21 ,_ 
.. 22·. 

23 :·' 
: 24 . 

.. '· 

-._ 

- _--9sq·_-
1000' '. 

·-1020 
25 . 
. 26. 

. -9800 
10,000 
-10,200 
·1o,4oq . 

' - . . 25 . 

. '-. ' 

.. · ... 1040 . 
_- -. · 1o6o··_ 

i080 . 
. 1100 
'1120 
1140 

''1160 
··- : · . . - . · 1 iso · 

1200. 
- [FIE.LDSOP-999] 

. '- '., . 

.. ·_ 27 
. ·. 28 

·. ?9.' ' .. · .. . . 

30 
31 . 

:._ 32. 
••. _·- .33 . 

·-34. 
-' . 35. .. 

·. i0,600 
. 10 800 . . ... . . . 

11,000 .. · 
. 11,20() .· . .. ' 

.._11,400 
···_11,600. 
. ·11,8QO. 
-~2,000 .. ' -~-

C:ONDYSIF-3 
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. >26 .• 

. 27 
. - 28· . : 

29 
.. ,. 30 -~ .. 

31-.... -,.. .. \ ,. . . :u . 

' ': 33. ~ 
. . 34 .. 

·. •' ... : ': . 35 .. 

' . ' 
I 

. :.1 
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,• 
I • 

·· · ,FIELD iEJ\-IPERA t:URE 
· .. ~ '. 

. . 
. 

: Scope· and AJ2p.lication: ·· ·_. 

rvietho& .. Thermom~
tric 

ntismethOO .iS appllcabJe tQ .SU,riace W~ter, W:.lSte\V:.ltf;r, arid 

· _iroundwa
t~r.- .. 

· · · - · ' 

·. 

. 

. Reference: - ·EPA 1983~ M
ethodl70.1' 

Reagents a:nd AJ2parafus: •.. : · .. ·. 

1. Thermometer; mercury.
;.filh~d. 

orternperanire probe1 °C :. 

2. Pl<(stic bottles,:_2SO mL.: . ·.· 
.. 

3. · · Oeionized.water , 

· 4, .. Kirriwipes 

) : 

. . . . ., ~. 

:, I 

1.. The theimometer or temperature probe mustbe calibrated·annually against an·A.sTM. 

·· .. certified thennometer ~ :·. · 
· · · 

· . , • · 
· 

2. . It .is r~comtn
~rtded the the~omet

er or te~peratu
re probe have ,a rari'g{of'

~10to 1 oQoc. 

.with 0.5~sensi
tivity. 

· 
·· · · · 

· · 

.·: .. 

Procedure: · 

·:, . 

L ···Pour. approximately 1 00-150rnL sample imq a plasti:c bottle.· 

2.: . Place t_ht;.r:mometer or te~pertn
ure prob~ 

ill sample and·swirl'gent,,y fot 3o~·60 se
conds ... ,:-_· 

). Record tli~ temperature to the rie.u:est 0.5 degree. ' 

·,. 

4. . ~inse thermometer with deionized Wat~t and blot dry with a klmwipe~.
 

, 

~ . 

' 
. 

I 

, 

' 

5.· Corttirme· as ~bov.e with n'exts:unple. , , 

. QualitvCdntrol: . ' , ' 

1. Duplicate minimum o( lout of 10 sa.rhples. If less. than 10 samples- are analyzed> a _· 

··duplicate· is still tequi.red .. Puplicates are to be avera-ged .. Duplicate values are i~ be. \yithtn 

. aFcep~b
le ranges. · 

· · 
· · 

· , · 
, 

· · 

. . 
. ' 

. 
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.··' 1 .INSTRUMENT' OPERATION PROCI:0lJRE .·I 

··.' 

.. 

. ' 

.1 

1 

' 1 

'1 
_.'; - 1 · GASTECHTOR Model1.9~9 Tw:o-Gas Meter. · ·. ·1 

.. ' 

·,. , .. · 

... - ' 

, ..... 

·. _ For the Detection of Oxygenan·d Explosiv~jComt;lustible G~s·es 
'·• 

' .J . 

;. ,· 

... ' 

.. -
•• t_: 

' ) ... 

January, 1991 _. _ :·! ...... 
• '·, 1 1 
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. SCOPEAND.·APPLICATION. 

. , REFERENCE·: .. -·.· ... ·. 

' 
·, ·-· 

. 
·. \·. 

GASTE<?I Gas Sur-Yeyqr Mqdel1939 OX Instruction M~ual . 

I • '( 

· APPARATIJS 

. ' ' 

· · GASTEC}l Model1939 OX. · .. 

. . : .·· · ... · '· ·. ,, .. · ' 

In.Sth>mo::'lt Qper:ltion 'Prcc:C<Jrc 

. GASTECliTOR ~lode! t?:i? 

. ' . · J;uiuarv, l??l· 

. . . -P:t~~ 2·, 

_,· . 

- . . . . . 

. t· 

' l3att,ery charger ' . . . . . . . . -·· .·. . . ·. . . . . 

Probe; 10 inchlong, 1/4 fuchOp plastic tub~ an_d dust fi1ter 

- .,,· 

'· ... 

-:Hose, 6 foot flexible nyloh-jacketed p<;>lye~hylene. t~
be · - · ·· 

· .Calibration. kit consisting of. cylinder'$ of meth-ane, 2 ,t·o S% LEL':a_nd · 

50' t~ 100%·by voiume c'oncehtratioru . . . 
. . 

·I 

.. '· ,-' 

1 ; • - • 

.. \ 

'- ' .. 

'. 

. ·-·. 
.-., . 

. ·' ' 

· ... 
'.,· 



.. ·'· 

. \ 

··.1. 
IrutNment 0DCr-3tion .P~:dur:: 

', .·.· GASTECHi:OR ModcLl93? 
· · · J3nu:ii-;. 19'/i · 

·P;.ge 3 · 
..... 

SECflON2 
I ' J • 

DESCRIPTION 

' "",· . 

. . . 2.1 METER. 

~ttument readings are displayed on .·a meter, visible: ~rough a windqw on .the top face 

~f. the: instiu·meiJ,t case· .. ·A: matk art the sc:ale, :SA Tr tK,' ,re-presents -the .mininmm 

· ·.-. . pern:iissibie·battery ~olt~ge, as~ indicarl~n of the state of the charge of the 'Qatt.ery. Tne 
' c • 

meter face has. three scales.. . .· -· .· · ·-
f ·. 

2. Li -~ Tb~. top .sc:ale.'is. graduated.from.O to 2~% Oz for indicating conc~ntr:ition of ... ·. 

oxygen.. A calibration CAL markindicates 21% Oz. ·. . . · . 
·. 1.'. ,, . . . • . . 

' . 

·· 2·.1.2 On the rniddle scale the meter reads gas concentration as 0 to' 100% ~EL. 

.. 100% LEL ~repres'ents the::micl:mum :concentr~tion ~f vap~r ii1.air that will ignite or 

-_.expl~pe when an ighltio~soutc~ is pr~s~nt" · · . . . 

2.1.3 Tne bottom non-iinear sca1e-reads. 6 to -100% gas (%GAS) for indic-ating -h.igh . 

. COI;lcentrati_ons ·of combusti_ble gas . 
. ,. 

'· J 

. 2.2 CONTROLS 

The. six controls tbat are used in riotma1 oper.ation of'the instrume~t are' arr;3,nged on the· 

'left ·~id~ ~f the instrument~ viewed. from the rear, and ori ihe top: -Tn.ese ~ori t~Ols are -

·. · re~esse·dto minimize possibiliry-'of accidental ope_ration. · . . ·... . 

:· . 

. \ ·; 

. ). 

·:'I .. •'·:· 

\. 

I 

. i 

,., 
I 



,'·. 

·_, 

. ' ~ .. 

:· . 
·;_ J 

' .· 

' ; 

. ' 

. ·oxygen Calibration 
· Control Knob . 

, . ' I ~ 

· · lnsiNmc:il Ot-c~lion"P:ecc~u<: 
. . GAST'EC}ITOR ~ioe:l J?j? 

' J~nuJrv; l??l 
. ·PJ;;c J 

. . ' ~ 

.· ... , 

~LEL--Gas Range S.wit~h. ' .. ·.- ,. 

•'/' .. : . 

. · ·. · .. ·. 

. · 

· .. , 

.,-_ . 

Ga.S/LEL Zero 
Control _Knob 

· .. ', 

'·' 'I . l - ··-· . '/·. 

. ' 
·, . 

> Power SWitch -
-.. .. 

? ? .• ... •' .· -~ ~ ' ' 
---.1 Power swltcn . 

'·( . 

' ' 

I' 

Bat~ery Check S~tch _ .. -, 
': 

. ,·' 

. ·i-· 

FIGlJRE·l 

.. 
' 

A.Ii alternate~action pm.h button sWitch vrhich energizes. the· circuit wheiJ. pressed: . A.T:J.. 
•' .· • ·' .• . , , ' I : ' .. '. - ' .• -/ .. I •.· • 1 

orange indicator dot is exposed when the·switchis in the ON .position,- s.erv-ing 2.s a·· 

· : . rnechanica.lpilot light · -- ·. · · · .. - . - · · 
• ' • ~ l 

. \ : . ' ' 

'·. 

2.2.2 B~tterv Check .. -
. ' 

A momerltaTy pushbutt~n switch; when .pr~ssed cOnnects the meter as a ~·olime~e-r for-. 
' battery condition che~k_:' . . ' . - - ' . ' - . 
. . ., .. -. - . 

.. ··. 

- \''. 

..·_ \' . {( 

... < 
' ·''' - :-

. ·.' 



'.1 . 

1-

_I. 

.- lnst~rncn(OtX:~tion Prix:d~r: 
. G:r\STECHTOR·~toddl939 

- ' JJnu:u'-;.'19?1 
. . 'PJ:;~ 5 · 

2.23 Gas /LEL Zero -' 
· ... ~· 

. 'A potentiometer which is used to adjust drcuitslo r_ead zeta jn the .a:bsence qf natural _-

-. ' . gas. 'The p:otentiom~ter shaft is fitted.with a c~ntr,ol kn~b for conveci_ence in adjust_~e_nt.. 
' ' . , , ' , , . . , '•' , ' , r, 

_ 2.2.4 _OxY/Gas-LEL Switch ',•, 

. ·An- alter_:nate~a.-ctio·ri push tnitton swi_tch us_ea· to select' .the c~mbu~tible gas o~ oXy~en .. 
range. Iii the ·oUT pqsitioi:i, thedrutrument is .in .the GAS: or LEL rar1ge. ~When IN, a5 -

' . 

-- _ ~I'ldicated by the colored indicator do~ the circuitis i11 ~e OXY range . 

... _. 

2.2.5'·Gas/LEL SWitch 
I ' 

>An. alternate~actio_n prish bu~tonsw:itch which-se,lect.S tpe operating range for dete'ction of-. 
• • ' ' \ ·J . ' • • 

-_combustible ga.S. In t1Je OUT-position, the instrument measures in.- the 0 to 100%.LEL 

. range, ln the IN position, .~he. instru~ent measur~s the 0 to· 100% GAS r_ang~. A colored 

indicator dots haws wh_en the switch is IN. · . . - . - . 

~2.2.6 -oXY cat . ' . 

. A pote~tiometer which -is used io adjust the circuit :to read~ 21 %'wl:ien the detedor is 

.su~ounded by normal air~ ·Tne-potentiomefer- shaft is fitted with· a con'trol. kpo_b-for 
• • , L I 

• 
f , 

cqnvenient adjustment. · 
. . •.. . . 

, :I . 

2.3- INDICATORS .· •. 

Alarm lig-hts, r~d and'. amber, illuminate when the ·carre~ponding section- of·d~e. 

jnstrument is in an ara_rm ~ondition._ The red light bl~-llks .in ·an bn~off pattern qf eq~al 

.length pulse~; to show that the i~trurrient i,s.i!r the comb~s-tible:g~ .(LEL or GA_S) abrm 

. condition. Amber-light blinks ·in a' short-longpat,tern to show' an-abnormal o:x:·gen, 
• ' ' • • '• I • ' • ·, • /".• • • ' 

.-condition. . -

····. 

. '· 

J _,: •• 

-,., 

_I . -
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· 2:4'BUZZER• 
,_._ ·, . 

) ·. 
_: ·ln.s:;,m~:u 6

::-c~t!on l":~X.
:dur.: 

· GASTECl-ITOR ~toe.:l19:l9
 

. ' · J~nu~:-.;. 19?1 · 

. ·r3·g~ 6 

·,' 

A solid-state electromc bu:z:zer ''is· mounted at the rear- interior of the. instrurne.nt. -. Tne 

· bu~~er gives a pulsed. tone ·on c;1ete·c~ion of gas,' and ~ c~n{inuous _
 :to~e in .tase pfa . 

malfunction, either low b~ttery voltage or a dovro-scale drift ·of the. meter; Tne audibl~. 

tone _puises correspond to the viS~al .Pl11ses of the cprr~sporiding
 aiarin.light ~xcept ·in the .. 

- ~aSe of dcess o2 which give~ a steady torie~ ... · 
,. ' ' . ' ' . 

I ., 

,o I···.,' • 

. . TABLE 1 ... 

·. · ALARMSEITINGS·.·. 

) 
·.· 

%Oxygen: . 
%LEL: .. 

%Gas: 

• _)I ' ' ''' 
• 

<195% and >'25% 

>20%LEL' .. 

>2o%·Ga.s · 

_- .. : 

.r ·,. 

., ' 

·:-_ ... ·,·· 

,. ' -· 

' .. i 

- . ', 

. ·', 

'·' 

' .' .· 

. ~ ·. 

\' -

. . ·.) 

.. 
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SECTION3- · 

PRL~CIPI.;E OF OPERATION. 

. . . . . . 

.3.1 LELRANGE I. 

·This range giv~s t.eadings iB.terms of perc~rit: of.theJower eiplosive liinit (LEL), ~ith- · 

·.10Q%·corresponding to the LEL of the.specined gas~ . - . 
• • • , ' • • , • ·• , / •• r ' • • .. ,• ~ 

. ' . . ·. 

Detectipn. in this range. is .by ¢ata:lytic oXidation· on a platinum element, With the heat of 
' : ' r 1 • • • • • • • • ' • • • ' • , f 

·oxidation producing a temperat\lie ris~ and hence a resistance· rise of the element Tnis 

cpange is· approximat~ly linear up to the LEL provided tb~re ~s suffi.ci-em·oxygen in ,the. 

sa:mpleto.suppcirt combustio~ .. ·. ' . ' . . . .,. 

3.2 OXYGEN SENSOR 

The· oxygen-~ensing detector· is ai1.electiqchem1c~l cell in which electrodes are iriunersed 

in an alkaline electrolyte, and cover~d by a pertneablE(fluorocarbori·rrtembrane. Oxygen_ 

from the sJI'r6unding atmospberidiffuses~through· tb~ ·II1embrane and- enters the 

.' . _e~ectroly1e, causing' an electrocherriical' reaction. 1)le ctirrent: generated by this reaction· 

is ail'lplifiedand u~'ed t~ driv~:the meter and the alarm circu:it .· . · -_ . -
. ' ~ . . ~. - . . . . . . 

. ' 

~ . 
,_· 

, .. · ·.'· 

. . { ' . . . 

' ~ . 

.· .. · 
.:, 

. ·,·; 

.·.' 

........ 



.·.-,_ 

' ~ . ··, 
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3.3 100 % GAS RANGE . 
,· .. 

lnstn.ment ox::Hion P:qc:.::~:=. · 
. . GASTECHTOR ~loec: ;739 

· · - J:~nu3N, 1991 

· ~_hge S 

This_ range gives readiligs ~- terins of gross concentrati~n of the specified cqmbustible 

gas .. It uses a thel1Ilal co~ductlyity tnameri.t, initially heated ·by. the batte:ry ~;renf to ·a 

.poiD.t, wber~·_it: assuni~s. a definite :temperatu~e and r_esista!lce~. The t~mp_erarure and 

re,sistan,ce c~x:re$ponds; to the at~osphere, if the 'insttume.nt-is init1~ly set-up in freshair.' 

Th_eri when,. gas is sampled, the greater coolilig' ability of the gas (relative to air)·_causes 

.• the filap1enf tb beCO!Ile COOler and aSS\Jme a lower electrical resistance: The ;r~sistance: 

. chimge produces a nieter, reidi~g which can- be. calibrateq.in unitS ~{percent gas'by . 

~olume. _ · · · - · ' -· · · 

·.\. 
<'. ,' .. 

. _,· .. 
. ·' ,· ·, . . . ' . 

Th~, dier:rp.al conductiVity phenomenon -.is contin~ous Jroni 0 to 100%, ·so· any 

~concentration c;;~be_rea~ ;Wjthout limitatio~ .·Itis -~ relativel.Y ~e~itive m~tho,d, so ~s , -

used -only fo~. tl1e.· higher con_centrations-ab_ove the LEL. It is not dependenr on 

.·r '. 

... ( 

· -cot:nb.ustion, hence is ·applic~ble ·regardless Qf the oxygen con'te~t .of the s~pfe. ·, - -I 

'! . . . . - . . , 
. 

. '.t I 

. ' .l •. 
.. ) • ~ 

I 
._.I, 

..... ··. 

I' 

. ' . ' ' 

.'·· .. , ( 

) ' 

I '· 

_ .. ,. 

•' '. 

· . . ·! 

/. 

. ' ,: 

· .. ·.· I .. : 
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r, 

\ .. , 
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SECTION 4 ·~. 

-OPERATION 
' I 

'·. 

· .· .1J_ Attach the.hos~ to the inStrilmentqy means of tbe i~r~aded·swiv~l fitting. 
\ I ' 'I • ' I ' ' '• ·. ' '. ' ' • ,' 

.• r.. 

:4.2 Put- the OXY /GAS-LELswitch in .the G.AS-LEL, (out) ·p~sitiori, and. GAS/LEL · : . 
. • ' • ' ' • ' ' I ' • . • ' 

sWitch in tlu~ GAS (il}.).position; with its C:ol~r~d ind.icator ~hawing. · . ·. 
' . . . . . . . . '· ' . 

\ ·.'· 

.. 4.3 ·Pre5:S the PO\VER switch to rilm theiru~ment'on, the orange: incti~ator dot·-sho'uld : 
. . . . ' . . . . \· . . 

be shov.ing. .The. meter will Il.Ormally rise :Up scale' and a ·pulsing· or· steady alarm. sigiJal · 

·. may souti<;l. Th~ alarm. Will stop wh~n the iE.st~ment iswanried-up~ The audible' hum of 

' _the jnimpWiU~e IJOticed. '.. . . ' · ·. · ·. ..-. . · -' · · ·' · , .. 

. · .. 4.4 Pres:s-the B·A.TfE:R_y :C:HECK ~utton)md note the meter reading .. If the reading is · 

· do.se t.d o{below the BATT cHECK lil.ark on the ~eter, charge the,ba:ueri~s .. ·. ·. · · .· 
, ' I : I , , "• ' 

.. 4.5 All'ow the unit to v;·arm up uritil the m·eter stabilizes (about a· ~Iiute). Tnen~ v.ith 

the ho~e inlet in a c~·ntamin~t-free !~cation, turn GAS ZERO ~ontrol knob to brjng the 

'-meter to "0" indication. · . - ' ' · · 
' : 

·.·. 
, .. · 

', f.Q. 'The iruitumei}.t is now r~ady•to use in detecting high concentrations of the. speCified. 

' ' gas up, to 100% b'y volume. _'The me_ter will indic~te' the concentration on,the :lb\1/er non~' 
· Jiriear scale. . , . . . . . . . . . 

'.' 

If the co'ncentjatio~ -indicated on the ~et~r rises abov~ Jhe 'alarin point -(set at' 20%) ·the · 

· ·~red A.!-ARMiight,, will blink and the_b~er ~ll sound, both ina pulsing ;nbd~:. · . . 
···'' 

4.7 .For:readings:in .the LEL range; 'change :the· GAS/LEL switch to the LEL (out} . ; 

'positioh~ · 'fhe-~larm will.sou~d and the meter needle.will move up-scale briefly. '\Vait . 

ab~ut,'fiv~ minutes :for· the LEL~ seruor. tostabiliz~.· Mov~ the probe about and ·pbs~~_.e·. ' · 

. meter indicators o~ th.e middle ,(%LEL) s~ale.; TI;le aiarm:point f~r-.this scale is set fo~. , . 

20% LEL~ ·. . · . " . . . , · • . . . :. . . ·. .· . . . . · . . · . · . . . : . . . . 

,' I ,; 

' '' ., 
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: 4~8· Put. the OXY/GAS-LEL switchiri:the OXY (i!l) posidon_Yiith t~e. cqlo·red indicator, 
· sho'fing: · Turn: ~h~ O_XY. C.-\Lpote~tiomete~: to bri~g the· meter to_ t~he· oxygen CAi . 
: mark (21 %). As~ quiCk ~heck ·gemly breathe 1rito :the·:hose inletand allo\v · th; , 
. 'lns~iument tosampl-eair~ Th/reading sh~uld come down tO ap(JU-t 16% and the_ alarm 
· should $0Und at 1.9.5%~ Allow the meter toreturn to_ 21%, then put the ·switch: back in 
the GAS.;LEL(out):position .. ·· - . ' 

4.9 A-tmospheres containrrig mor,e than -the :normal 21% o;cyger1 will 'produce a~ ' 
_ wcreased ·ox)' gen. r~adi11g. -~.the instr.ument is pro~ide:a with. a high. (Jxygen. aiar-m; then h _: 

·.will ·sound. in a st~ady tone and the ambe,r light_Vt:ill blink when r~adings ·rea_ch or exceecj 
2S%.· ··' 

... ' .· 

-4.10 The instrument tontin:uo~sly testS for oxyg~ri~. and a pulsed- audible alarirLand. -
.·blinking amb~r ligh-t will occur ~hen oxygen drop~' to. 19~% or lower~ It is not necessary 
to use the mstrhmentwiththe ~!chin the OXY -position unless-oxygen met~r re:!dings 

·.are qesired~ Jf, both apriorma,l conditio~s exist simultaneously ( comoustible g~ and · · 
-oXygen alan:o\ "Qoth lights -·v.ill. blink iri ~heir- tio~al pattern, but .the- buzzer v•ill sound 
.continuously. A·steady 'ton·e sounds when the oxygen reading· exce~ds 25%. -Tnis ... 
charactedstic is providec1 to warn againSt -th_e .hici-eased fiie liaz~d' due to excess' o:•:yge:-1: 

'-Iralso serves ·~··a wcimng in case of oxygen cell failure i~ the high,.cmtput ~ode; \>.:hich 
-.. · .c;an ~occur·_ O'ccasi(Jnally. It fu-rther precludes .accidental or in'teniioh~l incorre-ct · 
adj~s~ent of the :,~xyg:en CpJioration contralto an abno~ally high leveLabove 25 o/c ~. · ·.' :, . 

·' ' 

' '· .'. ,,. .. 
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··.SECTIONS 

CALIB~ TIQN A.ND, ADJUSTME1';1 . 
. ( ' ' ~.· 

• • "/. ' ·• ' • • ' ' ' ' • c: • 

llJ'_ Tum the instrume~t on and allow: it to' ·warm up and stabilize, prefe:ably for five . 
• • • - ' • r • 1 • • • • , 

·. Ininutes. Be sure tl'le oatte:nes are charged sufficiently to read above the check marL 
. . . . '' . . . ' '· ' 

' ·. - - ~ . . .. 

.5....L2. ·Place the GAS/I.EL sv.itch in .the LEL (out) position and the OXY /GAS-LEL . 

. switch in the; GA.S,LEL _(out) positi~n~ . · . . · . . - . ' . _ 
'. . _,. 

'. ,.. •. 
. ~ . '·-

5.1.3 6pen the. mstrU~'ente2.Se:by loose:Ding_the· captive, screw at the £ro!1t ofthe unit.~-.. 

Lift the upper half of the case _slightly, ·moving it 1/4 inch to the' to rear· ~0 di~eng'age the· 

rear ~l~p; ·.then separ~te the two halves. -Loeat~ th~ COARSE ZERO pote'ntio.mei-er 

on the underside of Ui~~circuit board (see Figure 2). . - .· ·· . . , · · . 

. r, <D. 

r, e 
~-; e· 

'o CD 

')". 

. . ' . , . 

';/ .. 

GAS.\..El~ 

·:·.'EXOE .. ~~. 4._ 0~ .. J II 113 ':bJ ... · ~·-· 
-~.rj==n, 

_·COARSE® 
'ZE""-o . ' 

. . . I ' . 

' ..... 'l'' 

'·. .c . 
2 ~ .L~·L~·· 
~. LE:.. \.::::!) . , Al.AF).( .. '"-___._, . 

· SP,A.N. 

. ~® 

·FIGuRE 2 
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• ~ Tum the external GAS/LEL ZERO control to 'the cente'iof its~rang~.:. · .. 
• ·' ' ~ • • ; J • ' '- • ' \ • • • 

'·,' I 

·. · · · .5J.j Turn the COARSE ZERO potentio~et~r tQ bring the met~r t'o the zero rei ding·: _ 
-. . . .. . . ' . l ' . : . ' . . - . 

I' 

~- \ . . . .. 

··~c 
"~":'IO'j,W 
'c:i"-1.~ 

· .... ' 

. . - ' . 

.. \ .· 

,, · .. 

:I 

. _,. ;. : ~ . 

·.,_ 

··· .. 
,, 

. _-,--._ 

'' 
. ' . 

. .i..LQ' Rernove tll.¢ -pro_~e.cti-...:e red pla'stic cap from the cylinder Ot1tiei of C., t:::nk Of 

< methane '(2 to5% LEL). See Figure 3 .. ·. - . . . .: . . . 

. 5.1.7 C~eck .t.he.DIS.PENSING: VALVE t6 see ~hat the FLO\V CO!'rrROL is,s~u{ off • 
• • •. • ' I ' • ' • • ' • 

,_(clock.wise), but not so. tightly as . .todamagethe val\:-e·s~at. 
• • - • - '. • • ' ' ' ': ' ' - ' ' - ~ < 

J - ·,, 

', 'l,_ 

ill·_ :Screw.'th~ DISPENSING VALvE. cinto-.the· cylinder outl~t~ being_ ~::.'ref_: I r:bt. to· ·- · ·. · 
cross•thr:e~d~ ·Tighten the va,lvefirrhly. . . ' · . . 

' . ,.il2 ; ~sh the· short piece of·fle:dble r)lastic ni,bing from _they -fitting' onto tlle b~rbe'd 
I. xrlppleoftheDISPENSING·VALVE.. .··· .·· .- . .. ' . 

: • ' ' • ,•·' _I • • ., 

."I. · 5.1)0 Loq.tejhe adjustrt1entpot.e~tiometer(s) ... 
. • r . 

'.,.·' 

i -~ 

· · ·, 5Tl1 .C~n,Tiect the long~r plasti~~tu'q~.with the PI~Cri CLA.MP tolhe ihstrui:":e"'· The 

. ·. \ . . PINCI-(C~MP _should b~ open, (p~sh iatch forv.~ard lO open), . . 
, - . . , I , 

.. 
"l ••· 

. . ' ~ 

.. ' .. 
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5. L 12 . Allow the instru.merit to< evacuate the Sk\irLING BAG until flat' then clos_e tne · 

PINCH CIA.t\1P ,(squeeze paralleled faces tog~~her until tigh\tand I'atch~d} •. -. _- . 

-
- . 

'- . · ... : ' ' 

' 

. 

'-, 

·- expa.Ild, then quickly ~pen the fiNQH CLAMP. ·As the inStru~ent processesthe'sample, _ 

.the bag ~i eitli~r start to ~xpapd fut:the~ 
·or to deflate" _If the bag is expanding, close·-

_down on the FLOW. CONTROl..(cloc'J.6,vise); or_ if it'i$ deflati!lg, open the-·FLo:\y · __ _ 

CONT,ROL slightly until the bag stays-~bout pal£ infrated~ .. -·. · · · , . · - · .· · . . · 

. ~:L14 ·obsex-Ve: the meter on- the_,ins~mei:it.- The re-ading ~11 increase; then stabiliz-e. 

'As sp~n as the re~qing is st~ble, compare with th~ value (m the pres~urized' calibrat,irig 

g~ cylinder and r~cord or' change with th~ LEL sr AN poteil-~o~et~r as appropriate. . 

_NOTE_ Care must betaken to· ensure t!lat: tlle l.EL SP.AN_potentiometer a_rid not the. -

_· ·' LELalarm is adjusted. '-- . 

· · 

_ 5J:15 ·Quickly dose_ the-FLOW' CONTROL ott' the DISPENSING:VA
LVE(cloq~ .. :\~ise)

 .-· 

.3.lld .disco.nnect the LEL calibrati6n cylind~r. :_ · _· · . 

. 

-.. 

:5.2 %.GAS CAl.IBRA TION '~ ' . . '.-

'The .Q to 100%' GAS rang~ is -calibrated. in. the same m~e~. aS. th~; LEL rang~ above, . 

. except adju~tmerit
 i$ made U?ing the -GAS ZERO and cJAS -SPAt~- poterttiomete:s ar:£d a- -

· cylinder .of iOO% methane (natural) g~. Pl~ce the:GAS LEL.switch in.-the; lOQ% GAS.·. 

(in) positionfor this caliqration. ·Do hot' change' othe~ :zero adju~tments. 

· · \Vhen the c~libra~ion is· ~omplete,. remove ·the DISPENSING VALVE from cylinder 

b~fo~e storage~.to 
p~event loss of cylinder contents, ~hen cap the cylinde-r. ·s.~\fPLING - . 

. BAG, DISPENSING VALVE. and PINCH C~vrP may be left connected tq the t_ubi~g 

· ·fotstorage;:· · · · --_.- · · · ·· .· · .·. · - , · · · .· · · .: .· 

. 
-

.. ' 

l •·. 

' '· 

' - j 

' -

',\' 

; ·', 

'j 
-._·._ ·l 

J 

j 
j 
j 

j 

j 
j 
j 

'··j 
' j 

j 
j 

j 
l 

j 

'j 
l 
j 

' j 
' j 

j 
j 
j 

j 
j 

j 
j 

j 

j 
j 
j 
j 

j 
j 

j 
j 

j 
j 
j 
j 



- -1· 

' .- . 

5.3 OXYGEN'CALIBRA TION' 

.,,_. 

',,.' 

. 5.3.'1 Calibrate. infresh air. 

. 
. 

·: -lnstnnn~~
~ .O:X::uion Proc:dui~ 
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':1 

. 5.3.2 ·Put the· OXY /GAS-LEL switch i11 the OXY (in) position with the colo-red ' 

~ 

' 

' . ' 

' 

. . . 
. . . . . 

- indieat6r showing. : · 
. 1 

·' 
-'.-

. 

:- .. 

5:·.:2~3 ·Turn the OXY CAL potentiometer to br~ng the" meter to the. oxygen ·cAL __ ,. 

. :ri1(ltk(21.%); ' . 
. . . 

. . ' .. 

· -replac~d .. -
· · .. 

,;." 

.. NOTE Jrtstiumep.t. alarms _are bctory-set and must not be changed: 
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·. ·· MAI!'.'TENAl"'iCElTROUBLE SHOOTING : . 
- I o·' 

6.1 BATIERrES 

. 6.1.1 Check the battery voltage':periodic~lyby pressing.tbe BATTERY CHECK switch; 
. ' . . ~ . . . . . .' . 

• Charge the batteries before the .vpl tage ,reac:hes rill?imum. 

... • \Vhen connecting the charger, a;lways folio~ ih~se ~teps: .· · 
. . ' •' . ' ., . . ..... 

. / ... 
· a. Confirtn ·that /the plua is in.S.erted in the~ correct way, with the THIS SIDE UP 

!abel' upw~ds: .The pfug is keyed .witp a non-C1lrt~nt carrying-third socke.t to aid 
m propeqnsert1on, _ · · · · · 

.1· I 

b. 'V etify that. the' amber· iigbt on th~ chan~e~ is on.' . Le~ve ·cormected until the . ' ' 
gieen light comes on, indicating that the lb hour charge i~ completed;.' '·. . · .. 

. ! . • • ' . . ' ·' 

.. 6'.1.2 If sufficient v.oltage cannot be· obtain~d- afte; charging, the: battery rieeds to 'b~· 
• • ' • ' I • 

•• I ~ • • 

. changed. 

. . ' 

., The se~orass.emb.ly may require replacement if: .. ·. 

a.· The met:e:r catmot be set to zero within: the range ofthe GAS/LEL.ZE.RO·; 
P<?teniiometet. · - · . . · · · · · · · .. 

··, '-' 

b. The meter -~~nnot be set to· .~h.'e .desired 'level viithinthe ~ahke of- its iSPA~ . 
pote_ritipmeter. _, ;· .. · · · · · - · · · · 

. · ... ~ 

·r 

. ·y I_, 

.. ·'·'· 

·,I. 
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:·.' 



...... 

'' 

• '.! 

- ,_,_ .. 
·;· 

. ·r, 

. !I'ISI~~c::'lt Ot:c::-a-iicin P:-oce::lur: . 

GAsTECh'TOR ~loeell939. · 

';··:. · ... ·. 
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6.3 THERMAL CONDUCTIVITYSENSQR (GAS RANGE)· 

The sensor assembly may r~quire replacemeflt~f: 
I ,·' 

. : 

a. The· meter cannot -be· set to ZERo··withi~ the· range of the 'GAS ZERO ... · 
·. potentiometer. · · · ·· · · · · -· .. . · · 

-b. The ~eter' c~ot be·set to th~ desired lev~l :w:ithiri the: range of its -GAS SP .A!'Z 
· :potentiometer. _ · · · · · - · · .. · · · - - ·- · - · · 

6.4 OXYGEN :DETECTOR . 

. The oxygeJ;i.Sen.sor assemblimay ~eqriire repair if. the-met~-~ cannot be SettO ~he desired. 

. ~~~elwitbihthe range of the cp~Y CAL 'adj~st~ent~ . ' . . -·. . ' ' ' - ' ' 

·.... . . ~ 

. . ·, 
. :,.' 

•. ·• i. .·, : ' 
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• . . : :· 
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.Inst:'"IJ~~l'lt O:x~tion Proc::::"' 
• : .CASTeCHTOR :-.tQ.:ld 19. . )~nuary, JS', . P;~g,~ 1 

/· 

' PRECAuTIQNS ~"'"llNOltS ON OPERATION 

Vl.tien .sampling spaces _that are wanner· than the instru~ent. stich ·a:s ·hot _manholes, . 

remember tha~ ~onderisa~ion Can occrir as the· sample passes through the c-ooler sample··.- . 

. . . _ · - line. Water vapor ~ondensedinthis way can blockthe fiame-atr~stors and.interiere \l.ith 

sensors and pump op~ration~ . 
· . . · 

- . - · · . 

' 

--

i·, .. · 

.·-. 7;.2 .FI!:.AJ'JENT PQISQNING . •· . CertaiiJ. $11b~-tances: have ::the_ prop~rty of 'des-~nsit-izing: the. cataJytic -surface o( the 

·platinum filament.· 'These subst~nc,es are termell catalyst ·poisons:and ·can result in . 

·reduced s¢nsitivity or iriJailure togiv~ a read-ing. on sample(¢ontainipg combustibl~ gas.· 

The ):UOSt commonly' 'en:count~red catalyst poisons. are· silicone' vapors .. Samples 

containing such vapors,' even m smallproportio~,' shoqldbe avoided., . -. ·· · · - · , . 

Frequent_ calib'ratio_n checks on known-g~ samples ~re desirable, especb.lly ifthe · 

possib:iiizy exists ofex.posure tO' silicones .. -_ . 
' . . 

' . . 

\·. 

' '\· '' 

'.·,•' 

The in.str:urri~nt is' designed and ~alibrated specifically. for detection of me than~. !'t 'c2n 

_·be tilib~ated for use on otller ga.Ses an~ ·vapors, by-pr~per adjustment Qf the c:;libration- · 

.. ~ontrol while sattipliilg_ a kn.o'.1r1l_g~~airinixture. . - · -
· . . J. 

7.4 RICHMIXTIJRES 
' 

• " 
,•" •• 

' 
• 

• 

' • • ( \ 
' 

• 
• • •; 

" " > 
I 

• 

I : 

• '. I • ~ 
• 

1 
•, 

0 

• .~ I • • 

\Vhen samplirig.nch m.ixrures, on ·tbe 100% ~L range, the follovring instrument action 

.. · · may_ be e:q;ect~d: _.· -·. · . · • · 

-- · 
1. MLxtures up to 100% LEL- R~ading on s.e2.Ie -

-'I 



. . 

,I ., . 

· ... f 

liu:il'\lmcn't 00ef.!lion··PI'1X~Cu~c. 
GAsrECh'TOR'~I~e! 1?3? ·. 

· JJI\u~r;, l9'Ji-. · · 
. , P~~-; IS -

.-. 2. Mix~r·es betwe-en ~Land Upper. Explosive Lilnit.(UEL) ,. Readings ai-top of · meter · · · " ·· · · · 
' ' ,· ' ·, . ' ' I • ' • ~ ' .' 

• ·3._ :Mixtures-above UEL-~ As sampljngcomin!Jes, the meter firstgoes to the_ top·of. thescale, then comes back down on seal~; Vecy rich mixtures·will give c!qse to a zero reading.ori the catalytic ~ensor. · . . •J:' 
. 

•, 

. Rich''mixtur.es should, al~ays be teste-d first oir the 100% GAS' r~m~e, :to avoid anv· · m1certaility 2.5 to actual c~ncentra_tion~· . • -- . - . . . . . - .- . -• • ' •. ' • ! ·, • 

. · 7.5 OXYGEND-EF1QENT MIXTIJRJ;S 

.. Samples whicl:l do I1~( ha~~ 'the noqn;u prop'cirrlon of OX)'gen may tend' to ~eadlo* in the- , : LEL range, as ~here i{not.enough o:rygen to react with ail the combustible. ga.S present in . the sample, ·.As a 'general tule, samples cont~g 10%. oxygen or more·.have enough· · o;cygen to give a·'full reading on tb.e c~talytic se~or for anycornbustiple g~ s~mple up to ' ... the LEL T4is limitation. does not apply to 'the thertnal- conductivitysen5or used 'fOf the . . JDO%GASrcinge. _ ·· , .· .·. .. - .. . . 
'. 

· NOTE -Fo:rvery'rich o; oxygen~Iean IniXtures the ·instrument ·should.be .. used in .. the . ·. ' . - . ' . . -· . '.. . · .. 0 to :100% GAS range. 
·,; 

. . /.) . :0-r 
, ' 't~· /~rl~. 

E .k A G 'lin' I .·.• n ~ op . . -. _Loss. Control Sp-ecialist· . 

... 
·.· .. . . ·( \· . . . ' '' 

! .! , (·- ·\·~-: 
·M~~\_9-\,;cQ, .~· 
. Mary ~b'-tk6, CSP . .. · . _ . · .. Corporate Health and Sa.fety_Manager 

_ ...... 
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I.· GENERAL 

t Gas Det~ctor Tube Sy_stem 
.1- •• 

· .lnouler lo irmlre urwironmcntal in1provcincn1 it Is mou imponant lo measure simply 

anrl rapidly very mlnuiC !JiiS.or vapor cmlc·c,ii!i\llo~i~.\l•c \1\fork lllor.c. · - - . 

M;ui,rn _-lcchnolo!Jv' J~rovidc5 -~ .variCIV. of iosnumenn lor. tile rnca\urcmcnl· of 

huznnlou~ gDscs:and vap~rs. Such-rclaliveiv-sorihiulcarerllnurirm~niS rnusl':-

- I:· ·-he cailohlc of rneasurin!) coitct!ntroti~n~:in ,i,ri rono~ ·of,llf~csltol-,1 iinihval~rci. 

· 2.· rnuu be eosv lo. use;- ond ovailable _lor taking quick _s:Jmples in I he ·WOrk 

environmenl. • 

3. ~ust produce resulu lor· evaluiui.;n- and ~no lysis --within: a fewmin~1es, rna king it 

unne~essory t~ t'ake samplet h~ck 1~ I he lah~ralory'. . . - - - · - ' - . 

4. must provide d~pend11ble occurilcv ami rcpr(lducihility; 

. 5; '"'ake'll unnei:essa,-v .~_usc 'expen'sive end; delicate ins\rumen'uuion. 

llie following three sleps arc ener11ial for.ti!C chemical nrinlvs_is·-ol to11ic iPS or vupor: 

l, · collc~ting oi ~amtrlcs · . - _ 

2, · -prep~ration ol meos~~ing appara1us and reag~nts 

:3. . _i:he~ll;nl trcot-menl and nn~lysis- of tlui_ sa-mples 

The intr5fductio-n of del ector tube lechnoio!Jv eliminales ucps two and three ahol!ll on~l -

makes ·it_ -flo~sihle· to achieve. immcdia1u rcsulu ·with t-he :acct/JIICV and reprodu!=iililiiV. 

;,cc-essary _lor environmcnia-1 DIJCssm~nl. 

-2~ : Priliciplo of Gas_tcc Detector Tube 

. E~ch il~lc!ctot:- tuljc·.cot;tnins 11 tlrt~isu.·nmoun'-OC dctCctil~~ r'cneJ~nu iu ifcOrnt~~~~ "ir~nc:r 

din..;_eler glnss- luhri ni.d is hormeilc'illiv se~led ol h~ih end~. ' . . . -

To os•orata, brenk litiS ulf n fresh tuho nne I connect 1ho ttih" to 1ho. Ga\lcc san;plin!J 

p;rmr~- nn·d' !lull tho. llllmlle lo .takci the ''"'"ired sample .lsa'mtrle g~sl~- The ~hentir.nl rca,jc·r~l-in 

tho- tlutcctor !lobo ~-ill I him rene\ with' the sni'l\tlle 0'" immetlintely nnd· ~ ~olor ltnh; will

tltiv~lntl 11a_iil;,n- n1 ·;im irilnl oft lot! ''"''~:lor ttilin: Tho""' conccnlr;ition is rtmllitrrci!-al ~·~~~ 

intcrlut:c-~1 ,uairt~!tl't'o-unslrilnud ;·l!il!l""t when slninirlg.-Siops, . .· - - . 

Gr~siec detector Iuhcs contnin-colorime-lfic rca9enis adsorbed Qll linri tir~in silica get 

activated alumina or ocher adsorbing media. Th~ ~engenti~re 'scnsirlve_to paiikular !J3Sei ol-

.. ,Vapors ~nd reai:t quaniitatively IO lfrovltie a iongii;,Of~Staln indicilliOf>. - . - . . I 

3. ·Characteristics of Gas tee Gas Dete~tor:Syst~m -·-

:, Detector Tube__ --, 

1. Precision tlirect rcailhi_g:~alihration scale prif\tctl,on:cach luho. 

2. Every IU_hc ~n,r _ruhe _ holl_-tliss•lays the tluality' cortt'rol numhcr orntl _chemical 

_-_symlrol. Tl•c e>;pirmioi•'il.it~ is uarnr"~'' ol>.cnch-hn>~. 

_ J. -- Controllctl- Smitil inicrn;rl lli;irnt!IL'r of (,;hcs ~irovitle lnn!JCf 'sl;,;;, lcn!Jih- \'<;,1~ unc: 

·:I"""U · Ull>k•o ll'rio ntl!'. rumhin!..-in nooro nccurnln rc;iolill!.l' nrul_ ,, .. ,.._,.., siu~trllili!J-

tirnt.'l . 

. 4. · !;t!_,·nitivc rnt~!Jcn_is wit~~-~~~uh u~acti.On rille,' llrtl~itlc ';, .Cic~n _line~-· dcnltu~iilif!n'-ot 

c"o~<:J' \la_in, f_~r in1ru~vt!c_i _at~t:''~·"r..Y. fn ·•••he rcarii.••!_J·· 

,_ 

I 
_I 

' 

1 
1 

~ 



Sampling Pt1mp -
I. Uoht weight, compnct lanl?rOli'. 10 ol,); 
2. -Puffs the highest vacuum 10.1," of llo):_· 

. 3. - Gouee (h!slrJ'l rloei not r~quira ll~_w·rnte ~riiiccs. Mailunclion 'or~ 1-he-rumpby clogging orleokin!J ori-lice;·;nllminaterl. :4: Handle locks ar precise lntako votume:ol 50:or 100 i:c .. _ 5. Frl~tion-proo( lubricant- seiil packing provides cornprei_e ./eokproor sampling_ at all tfmes._ 

-· 4. ~ Acct"u:nc)f of_ Gnstcc D~tcCtor Tube 
-caribration scaie _ . _ _ _ _ _ The ~alibr~tior1 curve on m~lt Gerree _de rector tubes is.a srr~ighr line, and poiriu-·on thescale ·ere a-t equal lt1tervoiJ I Fia; II. Th~refora, it- is -ponihle. to measure the COIJCI!ntrallonb.elo~ the lo~rt calili·r~rion- s-cale by re~~ating pump- uroker. It i~~~ho possible !~-measure thil c~ncentration- a hove· tl;e highe~r ·c~l-ibrlir_ion scal_e hy·_ using a ha/i-ilu~p- stroke. This means tlta·r the mea!iuring ran!Je of Ga!it~ deteetor tube~. is _easily omJ accurately e~rpanded · by varying the number olpump slrokes .. '' 

c 
·~ 
U) 

0 

,I) 

Cnlihrotion 
·_scale · 

. ·.,_. 

Gor (;one. 

fig. 1 

· -- ·sinco lill-of_i/r.e Gnrtoc tuhnoro rlir.,:l ~oo<lina;-llurcolihrll~ion-t~rrlr;s,,~prlnrotl--o,;·,,o _ bash of Individual-. product-ion' loti •. llterel,;re~ _the ~verintion' of_ lone~· ;ube ·diameu;r~. pre;cillon ·o(tube p;cking, Bl)d the quality a'Jd reactivlty'·of ea~h reagent.8~e eliminated.; · Th.ere- ~~·no· need for _e)(lre ch~rt• Or gr~phs WhOse accur~cy iS q~e_slfi)~abl~ to·r·onything ... _; _othe; than~ single_p;oduction ;_un.' 
- -

.Certification of Gas Detect~r Tube l.1nits· 
-The National lnrtiiute for Occupational_ Sofetv and Heolth · (NIOSHI_Iuis estoblishe4 a isulna arid certification progr~m IO insure thai devices an(l'insrrumentiuied in: assessing arid - P~ot~~ll!'g agalnll health ,halli;di- meet 'acc~pllible _pedorrriance requlrt~enu. The-- Oci:u. ·patlo~al Sa-fety and- Ueelth _Acr'-119701 requires 1lre use of ceitll_ied rquipm_eni un_leu no ' such equipment ulus. -Ji.\ thil pol,;,, delcelo; iuhcs anr,- so•inrJ_ievel mete;, ar.e ,;;e or;ly. : lnllru~en·u being tesw.-1-u;,rlor rhls--progrem. . . ' .. , . - . -,- fl)llowing ore thri·rler'nih of tlui lou unnrlaui ns ,,,·,liihr.rl in: rho f riderot·n~'!liuor- clnu,.J · Milv o. 1973: · · 

'i.- · Every ~anur,;ccuier mtrsl. suhmil rhe·rcualiry' control do~umcn;;i_rion iricl,riling-ilrti 
-· I : . . . - • . ' . 

f1UBfity COntrol, Sys_forn of. the COrri(MIIY,-:the-.ltll~lity· r.ontroi-protjrilffl _amf_ lhe 
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quality cor'ltrol-plan of the incaruring DPI;DfDIU~ to tlie.Oualiiy Control. S.:cti~~ of 'fc(' jlrior to tin! certification -,cu. The' ·.,ppliconl- will ,;0 gran-leti lu basic itualiiicalion liy the Sci:tion aftcrtl;o documMtation chc<:k. · . In accor<l.~ricc ·,.,;;,,.:_the- federal_ fleglucr, -,,o applicanr ;nu~t -suhrnit the ·r,ualiry c~nlrql'ilor:uffi<inn for tl;c deieclo-r tuba toJre leSied.- with test re-~ulu cer.tilyiiiiJ . ·thoii .tho tirtn:s Sllllsfy the ~l;rn(larii; and ~n approtlriate:lllllllher of ltrlu!S. Aller passing this-cho-ck, rl;e applic.lnt_may-procci~rfio.the iieKt Jlep. . -'The oppllcnnl suhml-is:tli-c detector -!uln!s for'.lnspectlon. The-inspection procedure Is. divided i~to rwa ""ru:. 
, · · · -1) Jrhyslcal inspection tc~u "'ch as· the ·Jongituriinal -'axi,s oi·- ul~is tubes, 

-· . 
' . ~ detecting layer onrJ calihration.scale arid .· .. -21 _ 7chemicol reactjon tesu ior ind!cailng accuracv. w{tl;\canrla~d g;}s mi'irture. '. Physlcai insne~tio~ :,em 'are performl!d duri~g o sampling iriJPe~tion in 'a~corrl· _ ance with Jnspl!ction-,-leiief ll_os dcrciihed in Mlt·ST0-1050: The lUhcs which; -pass the oiJove-huri.cction proceed_ to the -AI~· SampiiniJ ~cri~n and ;iie- t cs;c,i lor; -accu~ocy :" - · . ·' · . · - - - · - - , -' .,.- _ -TIIe·accurocy test ';s coruhicted on lour conccnrrations; one-hall, _one, two and·. -.l,ive timer ihe Tt v -in acc~rrliiiiCC with th~ lnsp~ction 'Lrivril IV as rlescril~~ii i~ Mit·STO~J(J<t.- . - . . . ., .·· 

r.· a. 

lhe. wi.:-.da~dgas gr:ne;ariori method onrf rhi! uamlard meihod oi ano1lysis lor the lo_SI :nrc vorifierl' in: the 'Micro_analyiis L1hornlor"' ~f ·lhe Nalional Our.eau ol Slamlarrls; _,,;en lho. ~imce-ritrat-lo"- ol rhe gas is cnnfirnlf!rl riy_ ,-,.-c -G;rt • rlcw:tor -·Tulle ·Stanrlitrrl (;ommiltce, Till:· rict_ccto~ tuhe ~-!.,;iierl hv -the "'""'""' !lill - _concenlrntion is rc•uf hy thri'tllfe~ IJ) imlr:~••eur(rmt tuhe r~::ufeis. {Thav willro:nrl 4 r.ud._JIOinu_ of r:ircurnltr~nr:e "" --'"" longilurfinal _ilxisJ The' result~ ol tho· rulro rr.ntifng _n~re·._.,;ul i!llo· thu· con,·;,.,,~,. Dtid tho Uiltlt~ilrd llcViati.on _pcr_centngcs .. Ore the.n calculated.-
- ' To be cerriilcd hy NIOSit; the '-'~lector -ttrhu "'"" i;itisfy ·tho lollowiro!l test. rlnnrfartfr:-

1-1 f.or ihc nccur;rcy res-t, gas dP.ir.ciol ttrlin u_nit~ shall ~roriuco.mcnsu;omriuts·oi-Ctntlitrn~n.~utl ·cfuu~r~uuar.i_un wi 1h J J5%. ol· ihe. rii:tu;JI vahu! nt· u~·~·h,,ft tl~c~ tc~ 1· · starirl:ud -; .. ,_., within • 2!i?,r. of _tlio nclllal _v,,luu !'i. '·- '1 .. ; .. , !i _linri,lthe ,-.. ., ·storidord.-
- . 21- The -UiJndnrd deviation of 1/Je rube- reaiJingr ohtained from· lhree ;:;n. dcpe,;rferll -lube readers siuill_l~c within 10%. -Jl ·or, cl;annelling ~ol·airflm•i 1hrough the detector tub0; the "!ai<imrim ~iuiation-of stain ·lengti> around I he drctirnfeienr:e'' of the- ltrlie iu tite -inte;faco bl!lll'oli:en;uaineil and unstained rea-gents shaii bC within 20%. - ' _ 6. Detector cuhes .ccrtifi~rf- ~llder I his fJrog;am --~ill he- fllrhlish~rf j;, the Fl!!/eral. rtegis!cr a't -,,.,, lime: lhe·certificatirm numher will hrl'isstrcrl, nnrl thc'uov~(;inl~ll-, . -v,;iit place· .the- itl!m on tlte iiflprovccl list .. There~ft~r. -NIOSII ;nay pi~rctlase ti,-c·-

. - . . . 
. . . ' . 

-llrlies from- rhe ·marltr:l~ /JI ra-nclom u·rirt. teit.tliom· to ilelcrrninc if the tuhci continu~_ to_· mel!l these UI<OCii<Jg llnnrlnrds. Tuhi!s ~hlch foil 10 mc~i tho. l_llll· -uirnrlaril will.-h;~ifc the cr!rlification withtlrawn-until 1he ilcftocl 'is .corrr:crerf, Tlie-
, ~ . . . ; . .· .. - . ~ . _ - hrllowin!l' G;rslo!<: O•!lcr:tnr Tulu~s liitlic .. heel; ciutificti hy NIOSII arirl iuuerl lire· 

. /' • .q ~ - . • .. ccrliflcalion llllrnhr.r-:_ 

NOlE': NIOSH c"r,;,;li;:,)lirlll l.'rnurani l''?s hr: ... i rl_iscnntiilll~rr:. 
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Tuhc No.1 La 

Tuh~ No. 5Lil 

T;tho; No. 9L 

.T~he No. <ILL.· 

T_;he~No. 2L 

·Tube No .. JM 

1:ube No .. 1 J4 · . 

Tuhe No. 1321-1 

Tuhr. No;·fll.a 

·Tuhc No. i 11 

Tut,ci ·No. _10 

Tuhe· No. 122· 

Caibon Monilcide. 

·Sulfur .Dioxide. 

Nilr.oq~n Oioxi<lll' 

· Hydroqcn Sullirle 

Cnrho~ Dioxide 

·AmmoniB_· 

ea·rho~ T;!l·rachlorltfe 

Tricl~loroe~hvlena 

Chlorit\c 

lltuuene. 

·Nitdc Oi<idt 

Toh:.tene 

•Tuhe No, 1 J lla · Vinyl Chloride · 

T uhe No. 12.l Hydrogen Cyanide · 

5 .. Gastet PtJmp re~.forn,ance 

TC·M·QI<I 

TC·04·017 

TC·04·0tll 

TC-0!1·010 

iC-64·021 

TC·M·Q23 

TC·R4:036 :. 

TC·IH·OJif 

TC·M-041_ 

. TC·M·O"J 

TC-IJII·tM!} ·' 

.TC-Oo1 :o5J· 

TC~R<I-060 

TC-B<I·06B 

Description of Pump . . . . . urn .. ulls tl~e high~U-

. ; · .. I the ·aastcc pump is. illustr~ted hclow. Tlus P P P. -. 

. Conuruclton o . 
·· . . 1 

malfunction of the· 

. . . .. . e (R 1" of Hg). There ore ·no llow·rote on! ces to came ..... : . . . .. 

vacuum for tU _t_vP. I '·. . A ,;iction:prool pinon ga~ke!' lluhiican\ seal packrngl prov_~des . 

pump bv cloDIJ'".Il or ea .. rnu. . . . ·. . 

C0~_1'~11Uj lukpro.~f:_umplii>O 
_B.\ ofl time I. . . . 

1(1-' /0'~@-c-·mm(J-
. I I. - . I . 

fa) 

· bl 1tuhh,·, · ul•• ll>p' 

·. lh) .. VJI;ot tfl~m.tt 

(i:) ldl-

hi .!'bin wllht( 

hll. v •l•e ·st'"" . 

I 
cl 
' 

.... ;. 
I. 

·r 
.r· 

,Ch~ki~g Pumj)·Pc~forn1ance 
A .. Viittolly· -check ruhhcr inl111 fl~nge lor. cr3cks or tears: .Replnce·il<liunagcrl. Ti!Jh.ten.inlct 

, CIBmJiing Ollt. 

n .. Valve leak Check 

1. Insert a ·rresh ·scaiu,i de.tocii)r tube into ,mmp. Misaligit roil ''"'' o'! """ID ""'' 

har;dle, Pull. s,ev~t3l lai•ly ropir.J co~lir;uoi11 lull. pump strokes .. 

2~ ·. •P.ull handle o,;,·6 "".,; UM inch)·aml hold in this pos.itil'm for l·o~·2··secm;<ls. 

.· - . .. 
. 

. 
- ·- : 

J. :. ·:ncluaso hnndfo. 
. . 

tl.. ." handle .reunit to 'witltir1. J.!; mm 1'1/·IG inch)- or len. of fuity clc~""' position, 

contlrule to )t_eJ:IC' 

5. II handle does not ietuin to within t .5 mm ll/J6 hichl of ·hilly close<i pmit!on 

·.(or lenl~'perio;m lho loilo~ino Val~ .luhrication'i
n!t~tictioo outlined below. 

c .. Field Volume Check 

'1. fns.er.t a iresl; sealctl rlutcci~r t~hil into purnj), '. 

2. Ali!Jn Guide Marks.on 1mmp hodv-~nd l;il,,·;ll·o.-

3. ·. ~ui1· hiindle•fiunly l)nd at a-moderate speed until ha~tllt!·Iock~ inlo positio•1._w;,;t 

lm~u~. • . ·· 

tl.. Unlock1tandfe hV lltrningii andguiile it.hnek.·. 

·.: 
''· 

10 rno'TECT Pl)MP STOPPER lr~m hteiskog~; •fo not release. the hantlle ar\d' 

. allow 'ft. to sprln{l ·hock when conductiniJ. a lo~tk 11!51. Make IUIO you }>o_l.<f·v_our 

haiuJ.onto-tho hnudlo 111111 Otiido H hock. 

Pi;mp handle ihnuld'ruillfn. to within 'n· "'''' ( t-t·l"intl; r or )un of thu fully t:lo~ml 

" • ··" 
•. " 

•..). I r _ • 

• 

position. · 
· ·· · 

r.. ·,II pump hlotttll!!.·dons ru.lt closw.to withiti li -~niti I 1'/tl' iuch) ur-liru, Inflow r_~~!,irca·. 

tioi• inu'rucliotn ·ntttl •olost. 

0. Lulljieiltlon lnstructiori,·{l'c.rform lahomtory Voi\UM Check "E" a_hor c!nch 

luhrient ioi,) 
. . 

1. Vni.,II·Luii, ic:"iun 

n. lJn\cw·w .,;,ck lll:tl_;, n11cl wilh_rlrnw t•iston r,"on\ I""'''' cvrirultu. 

h.· """"'""~c:hm:k var .... · irnlll tliihtn .• 

-'c. Ch!!~n Vi\lvc nnd tti'5'nn wi1h · fi•i·t~flt.'_,·. t.:io\h·.' ~'•.uhcr v~tlvc ~ICitUiti!J is as 

l~llows: 

(r. 

.Place. clolh.llnt on deik· .. 

. Wipe rubl.e; v~lvo·irilp in a·flai posi~io;, Oc:ron.clo'th. 

0~ not bend'lhe~ruhher tla~ valve: 

· Applv a ltnall .omoun1 ol greose evorily' arocind the valve ·op~ning·to lorn\ a 

thin :film. A thin film-is nea.tlv ilwi's.lh1c. · · 

. ' Replaco val~e -~SSI!flllrfv lo~sctv -,, tll~ snmir manner ~. rem'ovcd ... 

-5-
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(. 

g. 

:h. 

Before tigl;te~ingtlui,scrc.,;," align valve so tlli>t-vahlehole is iil center _ol_·.ialve ,-: 

llap. 
tlie -reciarlgula'r valve' refniner all t,hc 'ii.av towar.d loose end of' 

Then 'pusti 
valve !alp. 
Now. lillhiCn screw. If o torque driver is -~~ailahle, tighlcn .lo .0.8 K,o_-cm. 

Oiherwisc,-b~ carclulnot t'o oilertilil;tim screw. When tightened, screw f!~USI 

. J'ot riel or~ rectangular .valve .retainer.. · · . · 

1. -· Piston Gnsl<ct'L.uln.icntior; . 

·a. Wir>o oil oiunr1~nmi cylinrler with n clen~ lint-1 rce cloih~_ · -': - . . . · 

3. 

b. ncin;,v_~ j1iston gasket .wi-th a small hlodc•l scrnwttrivl!r. .Tal<c_.c,.,c ••~1 to_ cut 

c. 

·.e. 

I. 

g. 

"II.' 

: g.Hket:· 
ciean sloi in. piston ~·;it I\ lint-tree cloth; Wipe oil r11hlier gasket.-~ _ . 

.Wipe' an ample sui>ply 'of grcase._inio ga~k~t slot on piuon. and 'inside gasket_. ' 

_.Replace oasket making sure ,i,ar.:open side ol. gaskel· iltoward.f1uinphandle._. 

-.. 

Whh the.e><cou·ure'ase rioin t>is,ton siOI, Wii>C arow'H·I·ouuido' ol.oasklll _lillll',_. 

lliSIOI\. . . · . ·, - · . . .- .. . _ 

Willi!',;~ Ofnl>ie o010UIII of grealu into cylinder il~ th~ aico ol ·pisl?"' entronc~·-

lnSefl pii-tordlowlv li•to thu cylindor.·Work lhu"piun_n_ hnck o•u! lortl':'lowly 

i~ the· cyliruler sr.verlil· ilmcs. _ 

1. Now scre·w hack.plnui-liunlv onlo,.cylhlliur: 

1.. · Repr.ill leak teus'. · ·. 

k. II anv leak remains, replace llist,Oj1 oaskel. 

I .. ··Only if a l_cak:pe;sists, go \l{protel.lme below.· 

Pu·mp·Heoti Lu-brication · · · · o _ · · > : · - : •. ~' . 

a. - ·Thi~ is only .·ncc~ss.arv wher~ all·prc.vio\15 proceclmes .have I ailed ro co,rrect a 

leak. 
. . . IJ. . Visually ch'eck_ pur~p h~ad "(r• ring lo~ c;ac·k~. 

·C. Replace "O': iing'il cracked' . _ .. · . . .. . . 

u. . P,lflce 
11 

lighl c~-at-.ofgrease on·purnp:«;vlintJ~~ heml ~crew threads anrl the "0" 

... 
. e. _hUI;·,t ncW."O"_.ring.·. 

· .!· · Scre11\1 i•i~rric•: lll!IHI l_ircnlv ;,-., 1o. ''(I" rin!l. '"'~(iuake ,uir! ···o:~_,in!l' i~~-So!alo!lf 
·• . > 1. 0 -.- · 1 1 · ·. · 111 ,

11 
.,.:,,,, ,;;ay 111c\h·. "I_ I" rill!J nut ni--J•Iilc:_e·. 1.1n 

'llnifOIIll y_·. VCIII!J I Clllll!J ~~~. . ~ _ 

·nnt ovmli!Jhlcn. 

!J •. w;1·,u- ,;u cllcuu· !Jii!a~c. 
.· ·'--.· ·., . .. 

,. 
I. 

,.·., 

'• ':r: 

I 

·;. 

E: Lilhoratorv ·Volume ci1eck l'!'o be performed aUean o;K:e alter e_ach l_uhrlcationl 

Thl!. 'Gas_rec pump .·can_ he checked periodically 10 auure Ilia! 1~0 i5 ml are hcirig 

sampled. . 

. , 
'1, 

3. 

-4.' 

5. 
G •. 

A:~riinge.a gradimlerf· 100 ml-soail film ffow meler·in' D volume .tell .lllOdc . 

lnserl a- fresh Gosiec tube into .the ·pu~p. The uibe .muu be broke~ o1 hoth cmh 

(;eairv (o~ usel. - ' . . . ·. . .· . . - c 

. Allach th~ Gostc~ luhe. 10, tOll ol S0811 film rtow meter willr iuh~er -i>OIC: Make 

sure thorti_are no fea~s. 

Ptil! tnimti iu111dle out lull 1o lock·at on~ sl.rokir in normal -sami1llno moone~. 

Wmii. Ul\lil tho lJ<;hhle sluj>s moving ~nd read th-e ~oti•~u· ~':'o~ualod; 
If the volum'e .evacualed .ii. oiher .lhon '100 1 "5' ml, proceed· to lubrication 

· .ilisr_ructlon and retest .. 

,6. Operating Procedur~ for G!'stcc Pre-cision Gas Detector System 
' . . ' . . . - ' . 

. : . 
' ' 

1. ·nrcnk ,;,., all _o hcsh tlotc_cuu tulle hv honolinu -uui:h suho _e-nol.;;, tho 'ior\Ju ti1•· 

hieaker or'-1he p~nlt•. --:-

. 2. Insert tub~ securely' into pump inlet wl1h rurow' on luhe_ polntin!J toward pump .. 

·J. ·.For· twin tubes, con••~ct ® morketJ ands wish rubber 1\;·hh\g .altar bio~"lng eoch 

end._ lnserl Dnoivzcr lube lriiO.fiUfllll wilh DrrOV\11 Oil iube~ JIOintii>g IO~O;d J;UIIIJI~. 

/ ·_.J·. 
Silo .figuru btll.ow: 

· Sample Air . To f''un!P 

. . · · -.c...__-'. o~-0....,....-_. -'-___:.·-=-~ 1:0 o~·IU H I ·-·-I . ). 
Prlinir'y Tube Rubber ·Tubing Analyrer lube 

"· ' Make certain_ pump_ handle' is' all u.~- way ln. Allg'n gui(le .marh on ·puOljl body_ 

· otlil h11ndle . 

. 5 ... pVIi handte OUt IO '.rcs,ired: ltr~ke volume:' Ha~dle -~an he lo<:l<ed on eithct I ri 
pt.imp stroke .(50 nlll or 1 ·pump stroke 1100 n;tl. · 

-~. Read· concen_tial.ion at lite irtlerlace of st.al~el!-_lo-unsulined reniJelll. when stairiing 

· uoru: Unlock'l•ondhi hy making f/~ 1iml a;•d rclur.n i( to u·ar\lng ,u:isitio".: . 

7. In CMU .,,,.,, ,.,,.,;1, ·,,· .. ,~..." ""' imllcaictl _;';, lhoinshuclion:,licct.incllltlctl' in· em:h' 

ho11 ·of tuhcs~:lakc· ;ulrliiior•~l ,,,mrtl~ ·,.,; r~l•ca~ill!JJillllifl i.,;okt!l _witlwi•r·r.emovi~•g · . 

,luhu. 
._, 

-Cor;cetioit~for t cinllc;~;,nc, l'lun'iitlity m: l;r'cssurc:. 

c.,lilniilioil o'f .. tho G~stc'c ·dciCCior lUbes is ila_iud 011' il ltlhC· IUilllll!fDIIIie of 7:0° c 
.. ~· 

'-C 7-



_168" Fl: ~ppro~i~tely 50% ,"elative humidity, o~d normal atm'osphil~ic"pressure.-

1. . No_ corr~cJion is normally te(luired. lo_r .t~bo i~mperaiuro of· o• ·-' 40" C 13·2" -

. 1 ()4" F)li,.;d lor relative humidil'( runge of.20- 90%. . . , _ . _. 

2; Where the detecting reooont·is abnormally sensitive to iumperatu~o·or humidiiy, o 

'c~rrection .tahle or chart is pr~_vi(Jcd in ~ach hox of lliJJes. ·In thi~ cino, the tului 

- . . . . - . ~' .· 

reading r'n~~t he corre~:ioit·us"ii•g correction "tohle or chart. 

Tube· 'reading Is proport!onel to ~-absolute prenuro.- To_ correct for pressure, 

:multiply j,y . 

7GO. 

Atmostihe"ric,l'rcn\oro lnu~>ll!ll 

ltow to Uso Countor nino:·· · · . .. _.· . 

·fn Cine numerous .p;lmp "51rokcs ilrD rCCJlliretl, ;.se "the COliOter ring of the rump .. 

:10 . Turn· ·the counter .r.in(i·rrionually counte_rclockwise· olter ench,·ru.mp stroke .. 

. 12_1 · .. The operator may tlius -keep c"ouni of the nurnhor o.f pump strokes:-

For ,inore do toils~~~~ tlui instruct;on ~hee; indu(led in e'a_ch ~ox o,"."cietect~r t;Jbes.~ 
Det~ctor tu·l;e -~houhl 'be stored in ftC~ordance wit"h instriiCI ions on each box. 

. -
. . . . - . ~ 

7. ·. Di_fforont Mctl1ods of· Ssf11pli~~i" 

l. Effec;:t of sampling time and roioted data_' . . . 

. Conccntration.-of con.tnmiruints 'end•chcmicnl sulu_tances in the ~ids olwavs.r"tuctuating, .. 

6,;: the other ha1;rt." s~inplin!J is us.;elly conducted VIIi thin ~criain·time and frcque~cy limits. 

ll•ercfore, a clovintion naturoily oxisti hotwc·cn tho avcngo r.nvironrnontot concenua-ilon nnrt 

resulls.·obtaln.od "on th'o hosls olugreh:; lamples. · ' · · · · · · · · : · " 

. . . . - . . . 

·For oxamrile,· Fig~ 2 helow shows'time·lapse voriati~n of dull concentrotion which was 

observed hy- ·usin!J Tyndollomoter rnodinoi plottod·. in JO:scco.,rl intervals. This, loit wos 

condu~led at a ra'w mo_terlai mlxlng•plant"in' the !Jinn,mill.. ' .. . . . . ' . 

·' )"ha. va;loiion. of c"oncentrotlori during the hour 'was up to GO times" the average: 

co·nce~t;otion of. dull. Thl~ "iJen ca~ b!J·. odaptod_ to tho !)a_s concentrotion "In air of toxic 

· suh~to~cos .os foUows: 

00 

-~ ,' 70 
( GO 
o - r.o ii ··~ .... 
_ -g ~ 40 . 
. >. c-· . 
t. ~ 30. 
·.,- :io:. 
c 

\ 

. • 

. 
... . .. -. 

. ... ~ .. 
..,:: ·:.· :~ - , . · .. ::~ 

:o· . .• . :, :· .:~ -~::-;,:· .. ·:~·:·.::·,.~_; 
10 •. ~..,·-·~,:;.• I • ··• . •• 

,- .. 

.. ... 
D: 

0 __ .. _,__,__J __ • ____ • ____ , ___ .___ 

1'3: 10 20" 30' .· 40 50 14:00 -10 .. 20' 

· F,lg. 2. Timti:l~psoV~rlation·or bust Concontrotion 

IP.Iace: Raw malarial 1t1ixing plant iri iJiiiiS mill) 

."t!y.TymJollorrloter · · ·· 

'Jlie variation· of. the monsuro(l co~centrntion·ii l.11gcly tlr.flCnrtent on the.snmpling_ time· ' 

. _ ~111j position'; lMge 1iilf~rences occur when· ;he ~pef.aiio~ is in_tcrrniitor\t. II tlill s~mplhlg 

t_ilmi"is iliort ami: the.'l•·•arllity oi snm11lo gas or vnporh relativnly smnll, Iorge variations will 

result het~on lnstantan~ous: concaillrati~n anri avr.ra!Je .conc.ei,·tratiof!. ·under extremely 

-odverso c~nr"litinns,. ther_e .. i:n•i.ho ns much:as tl!li- fold-:diflcryn•'c ;·,.._,ictoc.ior tuhe reildings 

·taken ·at iliflererit tir'ncs in tho snmo"locntion; 

- R.-

· 2. Tanks, Maill1olcs,_ or dosed Places·-

.It 'is dongerou~. to enter· o mimhole (Jirectly l(llithout o· f>rC'chccL_Oelore enterin!J any 

such cl~scrl pi nee, _the. workman muu lint check tile gas level f,v using nn rix'tcns.ior1 hosu i~ 

·at least tliicu lev_els,thnt is the hi!lhcr, middle, nnd lowlir levCiuf ili1i close; I mea. Th_c reason 

·:for t!•is is as.iollowl: 
· 

SJ1ecifii: Gravity·ol Ga' -~~-~~~~~"~ -~eiglu_of_ Gos 

'' :20 IAvera!Je MW:ol Airl_ 

·II the inl~l fractioi• is !JrCatcr_ than 1.0: ,; means thc.!ins will rise to the iop~ However, if tiiC·_·.· 

t~lilf.-rractiiln eit•mls ;.,o~c thaJI 1.0, ii mcnns ihe gas concentration_is inr:rl!asing.at· the ln"!cr. 

level.· 

3. Leak-check from Pipeline 

II a~ air flow or a breeze is ohs~rvud prior to. takin!J the mcasurcm'c,·,,, rneas1iiing 11oints 

must I.e i-rloved iiiNiJV from the direction of the air flow .. 

·c~~._w 
1.,'_:;¢.:7 ___ -

Gas flm.V 

Caution:· ir ti,e: meiuuuimcnt Is ·cor.uluctc(J"ili illioint soml! .iiwincc from the l'ii•cline,_ 

, . lfiU gas c_mit ti!rl- wi.ll lie diiUtr!d vciy "IAIIi_rity, _unrJ lhU· irue Concc_ntrnt io1i of . 

the gas_ cannot nccur;nely bo_ dcti!CtcrJ. ·.Therulore, nll!nsu_r_emenl must 'lle 

conduc_tcd nl·ayoint-os close ns riou!hle I~ ·the sus(lectcrllca~.' 

4 .. Mcas'u~e~1cnt in; a Clwniical Plant,-Gas Conccnlratiii'n iti.Pitmli.ncs 

··tt..is iomr.ti~ncs necessmy' tri· collci:t the' !JUS silr;.,t,lc tcmi~ornr ily ii• u saini.itin!J. ha11 or ri 

· ho111"11 "' sfi,;wn in 1Im tW.l t~xarnplcs hclow. ML'iiSUrt~tnunt nf· fi,c·.co•~cuntrilliqn is .ri1;utc hv 

tliiSSi•'•o 0 s~mjJic th~~U!Jh ill\ ,,,,,;ropr i_ute Ga~tec tlihc.' ' 

""](---- -_- ._ :--~ r~-':·=r~~J}!_ 
Exa1111ile~.t' .· q· . _ 

·: ·' · ~elector Tuhc 
_Snrnrling Oil!!: 

Exariirlc 2 -x----
l:d ·_ ·. 
~--Detector Tuhe 

rQ~ l"'"~ 
. L.c 1 -~. __ j 
llnltle (Glass or l'linticl" _ ,Fig. 4 

.,-!1-



. - ·- . . .. . 

5. Measurement and Threshold Limit ValLie of Liq;titi.Mixture 

; A rapid rcll~hl~ mclli~d for. me~suri.nCJ con~~nu~lion oi ·i•idi1urlal solvents in air i5 

· ~.vallahleuslnCJ the Gas icc f'r~cisioh G~s Dctecior ·Syucm. · · 

_5·1·- Elements E.vapora!i"CJ fro,'n Sol.vcn.t 

lndust;ial ·,solvents ·nrc liquids· hu.t- lia.ve nn aptirr.ciahlc . .VitflOr. pressurr. at. roo·m 

temp.eratur~. The com~;osition ~I tho. vapor arisin!J lr(un ·the, soi.v~ill ~iln ho. quile dilfcrcnto 

,;om iho ~omposiilon of tho solvent itself.· . . . - ' ' ' 

Take,_as a~·el<n.;,ple,-a' lacquer ti•inncr_.mi,.tiire'of '66% of .lo)ucnc, 14% e11ch ~-,ethyl., 

-~coin'te on1i· t),,tyl· ilCctal_e, 4%. of hutyt alcoiH)I ond .2% oi ~ellsol.ve. ',1\t the early Ua!Je ·or its_

. : e.voi>Oroli()n_, the lowcr_-llOillngJlOint mc'torinl .variodrc. 

"li _a coatiilg-plant .. ;es. the aho.vc thinner', .the thini•cr ,will .vapori>e accouling to tho 

cha_rt below.: 

80 

. 70 

-~GO 
.2 
~ 

_ .. 
n: 
(.ft 40_ ."·' 

. c-

:~ JO 
::i! 

20 

Ethyl' 
ac·c_iato · 

ToluP.nr. _ 

lhityl 

Ill 1J;11yl nh:l)hnl' 

o L _ _:_..,.==::':'.='.:';,_::_ =-=-,-'--_-,::--~ -=1-

E.va,·lOrntinn llati1d%i 

-Tho raiio of ·.vaporized components is -~reotly ·.lcpendcnt. upon 'the workiil!J en.vlron· 

:mimt even if-· the. -sam·e solvents a;~ used. -The_relor~ -we. must. -carcf~lly cons icier the. 

en.viron'mcrital .assessment . of' ci<posuro t~ compiCK mi Kturcs. Many. ·lacquer .,,,inn~r -

·. n•a~ulactllrC;~- k'ecp Jhe riltio of inatcrials sc~-rct. .tlo~c.vc;, OStiA .has lc!lislatcd that' each 

. produccr'-rrliiSI 'pul;lish 'ihe l•rincipal co-mponents ~nd :hazardo•!s'.t~ropcr.tics-of ail propdctary _ 

solve_n.ts in M11crial Safety. Daia Sheets.:· - · ' 

5'2 Sclcctln!J Mcas•i;,io!J.Apparallls _ _ 

· Qnc·of -tlui hbst nicthods .used, in mlr.uu;·ing· l!ac:h- eo.mlllllllint ol n sol .vent miMturn' is hy · 

mr.ilns ni gns ch~oma·t,,!l;npl;y, --llowc.vl!r, n simpli!r ,,-.,,ilysis u;_ill!l ilett!Ctlir iuhc_s is usuitlly. 

;,e·f.cr;cd ior. 1laily l!ilVirmlmcntnl_mo'aur.·c_lru•nt. ·Ust! 111 dt!lectiir ,,-,j,.,_~ ancl-~cloctinn llltuho!_s · 

is ~~-Cat IV flhllt!~~th!ni o.-n tf,c iruliVi_ih:~i_rf t:a_,c_.~ It :irs u:c:t_lnHIH!IU l~!,_l ·~tal- n ~pt~t!a~!11 hu -~~nsuhcci

.1-or~ corrccl'h!l~r(tri!IAiil;,·, 'oi tiic rcsillts. hcrns such a's ;;,,,, .. ~.~!lCCS iuitl ICiic)illli r~t~~ hn.ve a·. 

· m~jo~· cq'!ct_ on th_c.·i;Ci:urar._v .-i_uui prC-:Hior~ of tl\-~ :~_U!iiSint~rnc:~•t. 

_-:-I If--

I 
'• 

5,3, Threshold Limit -V~Iuc lor Mixt~rcs 

Whe~ two. or rriore haznrdJ,;s_Sirhstancc~ o~~~resc~t,thei~co~hine(l.clf.cct, rather ;,;an 

ihnt . of _·either ·in,livilh.ially, -wm•l1i, be. gi.vcn -primary consideration. in the nhs~ncc of 

. iitformat.imi ·to thr. contrary, the el(~cts of--the 'different harartls sh~uld he considcr.C.I tis· 

additi~e. That .is;il.the sum ol tliu roilowin0,irnctions,. . .. - - . 
. . . . . - . . 

c-' _ Cj ~- ' _ C
11 

_ 

_;_!,. -t,~-- -J .......... __ a·1 
._.J, T 1 

T;, 

_ eKc~ells, -~rie,· ti1en- tho .tlircsliol;l ·timil ol lhe mil<ture ihouhl he considered .as- hliln!J it>~· 

ceC(Icd. C; - _intlicnl_es_ I he . ohscrveif 01_'i1Dsphc,ric coniimlratio~.:.nnd' T I II_IU co;respomlino' . 

threshold.limit lsec e>~am11h! helow).. · · 

It is essci•iialthal the al~,·o~phe_re_be·ar~aly,zcdlx>th i1i•aliiarively ond 11u.ontitativ~ly·lor-

each component' present_, ln. ouicr to e.valuatti com;.,lioncc _or · .•. ,-,,,. 1111·s 

calculated Ti.. V, · 
,. .noncom1•h:rncc. ~ 

·."". 

El<ample: Air coninin' 5 Pllm of corhontc_l;ochloriiie ITL v- :,-0 llp'm). 

.20ppmof-1, 2-1ii_chlorocthnne ITLV a 50 Pi•.ml and IOpi•m of 

'· 2-llihromocthane IT LV a 20 Pll~) . . . ' 

_ Atmospluirii: c.on~~;,,ration ~r:mixiure.• !i. 1 20 -o·t_O ':' J!i r11un ol _,;,;;.w;c . 

·. ·. . I . 

. -Jhrinhohl' limit is· OKCemh"l.. l'lirthcrmorc .. ihe TLV oi thit.mikiUIO lllilY tio colcufatcd.-

-·hy .rCII!Icin!l thod~act_ion .-,; 1.0; i.e: . 

- . - - J~ 

TLV of .miKIUrc =- .. : a 25Jl(lm'· 
'• . . 1.4 -. 

. When a given -opcrat_i,on o~ proceu :'choriu:teristi"ally- emits _o n~mh~r .oflmr-;,ful ~l;osu. 
_fumes~ ·vapors; or o·ases, il will ircquenlly be-only feasihle. to anempl to c.valuato .the hazald 

. by m_easurement of a· tin!Jie · subs~once. fn t~ch cates, the threshold· limit used lor ihis 

· suhst~nce should he redi•c_ed hy, a -suit~hlc factor, ihe:magnitiulc ·of whi.ci. wil(dc1iend on 

th,e numhcr., toxicity and relative quanti IV of the other !=Ontnminilnts ordinarily 1ucs~nt.-
' El<amplcs, of. processes which- arc iYilicaliy ossocint,cd ~ilh IWo or more harmhoi

BI"!Osrih,cri_c contaminants .iue wchlin!J. automobile repair, bl_asling~:-l>ai~tin~. lacqucrh)!J, 

· i:erliiin lourul;y orJCrntlons,}li~scl c~<hausts; etc. 

.. ';,: 

- .'- l I 



II Gastec Detector Tubes 

_lhoso-dolinitiom Opply to.liach ol tlio,lollowilii/JIDUOI, 

1, f'er.lor~ance of tlio Tuli~-lol: Nu~hor-oi Ptu~,,, Str_okosl_' 
1. t?etectino Principle- of the Gas - - -- - - -

J. lntcrlereeices o_f the Tube _ 

4. Method ol Sta'ndord Gas- ond Analysis 

6. 

-4.1 Standard 'Gas and Analvsis-
4.1 Moshod oi-Ano(ysis 
OaniJorous an<J flarerdous Propertios - <-

5.1 -T.L.V.:T.W.A.: Tha _timer-'eighied ov~nige conce_!ltralion lor a norrr~al· 
8-llour_ war kday or' 40·ho\tr 'workweek, to which- nearly all workers- may he 
repeatedly expos-ed,-c:iay after day, with~u-t adverse effect~ 
_n~reshold _.'Limit V~iue,Ti~e We_ighted 'Average lor 1'005 :adopted ·IJy, 

American eo'nle(ence of_ Go~eFO!Jlentai lnduurlai r:tygief!hiS._ ' 

~2 T.L.V.·STEL: -:nu! maximum· c·oni:e~uratlon .to which ;worketJ i:an he

expmed lor D period Ufl -tO 15 minut!ll COntinuously with~ut suffering f;om 

i l_h~uol~rahl~ lrrit~lion, _21 chronic orirrevi!rsihle tis~.,.e chan~~. or_JI narcosh 
ol sufficient_- degree ·to_ increase accident' proneness, impair scll.-rescue; or 
m~l-~riaily- reduce work- efficiency; -provided that no -more ~han lour 
ii!'CIIrsioru per d;i~ are permitted,_ wilh -al least -60--minutes-ts~iween llxj)oiu;a, 

t•erioclf. aiul movidad thot-_iha dallv TLV•TWA also i-s n~t~ exceacled: -

Threshold Umh Vtilue-siuirt Ter,m Exposure Limit lor-1005 odotetutl f~v 
Arnoricnn Conlarcincci olGoverninentni: lnduuririt llvolanllls. 

6-J- I'. L.:·- Ftn~m-nhla-L-fmhs i;, Air llc~w~r on; I UJitNir lin~iui 
!'hysical_ Constanu· 
6·1 -c_:F.: -C.,amicol Formula 

fi,2- M.w.: Molncut'!; Waiuht 

._: .. 

;• 

:! . --~·1 -~ .,·> ... 

.· ... 

. ~ '· 

..... ' .. ·. ~ ~-

: .. _ .. 

~: :. . . . : ' . 
-;·-:. :1. 

-- .. -

. -· . ~ .. .-. 
..... ....• 

. · .-. . . ~- . 
:,, 

- -.1' .. l·,·;,•f./,":\!1. __ ,;,;:.·1_.-:_,_-;._ 
.• I• I· 

I ·-· .. · .. ,· -, 
·',• 

G'J _ S.G.: S1>edlic Gonvlty, Gns:Q20"C IGn•r-1, Nlf' 1 111111 unlnu uti1oowiio ll<;lu•l 
G-4 M.f'~: -:Mnltinu:f'oint - • 

li !i ,11.1'.:- i/loilinli l'oint 
G-.G AIT: -- A\-lloiunition -Tomporatu;e_ 

G-7 V.P.:: Vap~r f'renure (mmllgJ:: 

], '-- Aflplication lor other ga~el..:: Other pase~ ,;;, with the io~e -deteciO,.:IUIJC may he. 
uied to detec-t. : . - --

I 2'-- .. 

J _,_ -, 

,-,_. 

j 
:I 
'! 
:j 

- ;I 
-· ·-:-. 

. ·.·.:. 

•. ·.:.. ·'· 

.-· 

.. ,. 

' ... ,· 
·, ~ ... 

·,··. 

: ·, .-·: 
··.:·, .·· ·· .. 

'1, .· 

• .. : 

- .. 
. ~ .. :~ 

.-
'····.•. 

.·.· 

· ... , ._.•":• 



. ~ARBON, QIOXIDE, EXTRA· ~UGH .RANG:E TUBE. 'Ng> 2HH 

1. 

~~---_,___·_,_0_.:.!.--"-R,_. -:-~,__·-_'!_1•1·1.~j~-

Cnllhrut Jolt 
Scnlc 
f:lnnsnrlnr. 
lhtili:n 

2.5 - S% 
-~·- 40'\; 

. lli!tm:llnf:. -: ~.~•:\; 

· _ '·'"'' t 

(n•l/2)- -~nlnr· C:hur•IW. Jlhftn l'nrJliO 

(n~J I SilmJ!Hnr, 'l:iiDI!- ·1 mlrr ./JiUm(J. stroko 
(n•l/2) 

(u- I I SlinH J.iru 

_! -'----.--C------'----------~ --·-··--·--' __ . -_ ---'-' -'-' ----''--'---'---
2: Oelecliort p;;nciph; 

'. Ce,rf)O'rl dioxicle.~l!aclr will;. hyclrazine Ui fofm carhonic ocill-ritonohydrarid, which 
discolors rcriox imlica~o-r ~~~yslo(v_inlell. - ' ' . · . · ". 

.co, I N, "• .:..:_ NU,_-NII-COOII 

_;__ --------· . ___ _:_:;_ ___ --;----~-:---'--'--'--'--:---~-
J. ·.JNTEflFi:A·ENCES:.~ ·--~ 

. , . I . . 

.. , -·-· --···__:_ --------·-· ______ :,_ ____ . -· ·- ___ -:__, ___________ ,.. __ .. . _:..... .... ----·-----
"· .,_., Stnndartl Gns Gcncrolion_'·Muthotl: Cylindur libillri'-•1"' P. •lvnn;nic.unslhi·w·svuorn· 

5. 

···[ 

_:"1.1 Mulhorl.ol Annlysis: . Gus ~~~~omntoornJIIiy ·IT CD I_ 

·-----·· ····--·· ·-·--· -·- .. ·.·------~-- -··- . - . .. :.... .. -. --- ------·----:---
DI~~·!te~_o,ii ~ l·f.,,i~,,,.;, 
P10ncrtics · 

"T:.LV.: 5000 ppm 
STEL: '15000'ppm_ 
F.L.: · 

. Coriccntratlon. 

2.5% 
10% 
12-IS% 

' ' ' 

No cllecl ;lor' a lew-hours 
Can 'endure for·a lew rninu1es 
May. cause dea1i• in expim11es ior 
ieverol hours · · 

-:---:--~-=----·~-=--'--~'--_:_, _____ ---- ___ :.__--'------1 
6, -PI)ysicnl G.Jnuaiils 

. 1.. 

c.r-.:_co',. -
0 

·. 

'M.P.: .;.5(iJi C. 
All: 

·, M:W.: ~~~ .01 S.G.: t.f.J .· 
ILl'.:. 
VJ~.: 

11510' 
~2 (j-

r 
i 
I 

r-
1 

I-
I-

·•. 

,,· . 

i I· 

--'· 
CA~OPN DIOXIDE HIGH RANGE TUDE, - No .. 2H 

________ ,_~----~ 
CuUhrothm · LO - 10% 
SrJtln .. 
HmtsurJnr. 
Rnnt:n 

llnlc!c:tlni: 
Limit 

(n•J) 

0·. !i · J .-II% (n•2) 
I .II J ri'li. - (rl•ll 
Jj) - 21r1; · (n•l/2) 

It :I'\----,----_.-.- iw:ir 

·Colc1r Clu:nrr,o- · Whilc :'_ t•m·j•lo 

S;unril lrlf:' TinK! mln./rrnn•r• stmkc 

-2. Dcteclio!' Princi,ile. 

· Carhon-clioxi•le ;e~cu-wilh hydrarine 10 iorrn car Ironic acillm~nohyiharide, ·which 
_ · cliscolors. redox indicator (c~yuat viotcll. · · · · · · · · · 

-. co, •. N 111; ~ •. Nll 1 -Nli·COOII 
-~~-'----~'----'----~----~~'--~-~~~-=--:------~ 
J. 

huer lercnces: 
Othe-r gosei arid v·npors do.-not al_lcct 'll•e tuho,rending. 

__ ;_ '--"· -·-·-------~--------------~-'--'---'----·-'--~_:__ ______ c._____.;.~---'---

·,I 

"; ·"1.1:. Slomlnrll Gol· Gcinerution Moti•od: Cyli.rnlor'l.>olllu 'lias·& dynoinic·uus flow 
. . · · · · system ·. · · · · · · 

"1.2 Mnlhciii of' 1\nalysi~: G;is r.hromalo!frDJlhY (TCOI, 
...... ;·---·---·- --····. ·-· 

!i.· Om~nr.rous· & :ll;unrcfnut· · 
t•rnt•Or~i~s ~-: .L CnnC•!~tltalic!!! 

.2.5% . 
10% 

-~'hyiio:nl 1:11~<:'~- . 

· .No ell eel iur o lew hours 
·Cnrt elidure lor .a lew.minulcs 

· .. • 

T .L v. ~ ·s~ooo "'''" · 
STEL • 15,000 ppm · 
F.L... . . 12- 15" : ·May cause death •in e•posu;e·s .lor 

sevoraf hours ' . ' 

. -- ---' __ _:_ .. _-_____ .. _-___ _ 
G: Physical Conslartls: : 

C.F.: CO,-. 
A IT: 

MW.:-44~0.1 
V.l'.:• 

S.G.: l.!iJ M.P.:._-56~6"C. : 11.1'.: -70.5"C 
··r-• 

.. ,._ .. - ---· -·- -- . . ----· ..... _,_:_:------ --=--- -·. 

;: 



L 'No. 2L 

:1.: Performance~ · ·- · · -· · · · 

. :- _·_ .. -~12 G)fl H ft ~ H.:H.:i{r@_--'----"--> 

7. 

:1. 

Color Chango . "'•ite-· Purple Calibration : .0 . .25 - 3,()')(, · In~ II 
Scala· · · 

Measuring· 
·Range 

6..13 --0.15% ln-11' . samplino·'Time . .2-minutes/pump stroke~ 
0.15- 3.()')(. ln.; II 

Detec.tino .· 
limit 

. - 3.o - G.()')(.- ln•Y.I-

0.015% 

Drtecilon Principle . . . . . . 
Cari'JOn dioxide reacts with hydrarlne t.o form carbonic a·cid monohydiozlilo,_whlch 
.discolois:redox indicaior lcrviial vi~letL · ·. · · · · · 

CO,+ N~H,--:- NH1 :NH·COOII .. 

Interferences: 
Other. gMes and vapon do.not allect ihe tuh•u~~iling·. 

.. · __ 

4~ : 4.1 s·undilrd Gas G:ane;ation Method: Cylinda·r holllo _gas & dyna•nic gilt. II ow. 
. · · . · -. . ayllatil · . · · 

4.1 Method-of Anolyait: Gnt chromtltogrilphy IT COl 
- ----------c----:-•-'------'--·----· --------.---------'---'-----1 
5. . Oanilerout Ill llarnrdout · 

l'ror;ottios - _ , __ .. __ ------· 

T.L.V. • !iOOO itJIIII 
STEL.; 15000 ppm 
F.L.· • 

. 6. Physical Consla.iu 

·Cnnc.,_nlrnlion 

2.!i'JG 
IO'JG' 
11-'15% 

C.f'.:. COl 
AIT:.· 

M.W.: 44.01' 
V;P,: 

.s.q.: 1.53 

l'hy_sicJJI f:llm:ts 

Nn cllcct lor a law holliS 
Can enclure lor a -lew minutes 

, May cause cieath in exposures liir · 
·sev~rol hmin 

M.P.: -!i6.G"C .. 11.1'.: 
.· .. 

·--+----:--"-:-----'--,-----=--- --------"---- -----------:------'--:-1 
7, ·.·Application-lor otller gases 

0201 
-22-

. i 

·: .. 

; .• 

I,· 

.... 

1. 

J. 

CARDON· DIOXIDE EXTRA LOW. RANG'E :TUDE No. 2ll · 

P.eilorrilaricl! · · · ·. · _·. · · 

. _ . _-. ~lri.--.--.-,.-H-.-,-.--i t.---==--nrlillU~ 

C1ilihrntion 300-50011 !tim (r~,.J): f.nlm• l:hmiJ:t! Whlln -''l'nrpl!t 
sclitc · · 
l'kinsnrau1: Inn - :mn .,,..,_ lu·:ll · 
llnnr.o · 3110-~51inn til In · h•~ 1) · 

!~-'-'-'-·-··~· ---'C..:..I~~Ii~0-1 l~llllf•~u:l/21 
llntm:ltnll :1(1· 1'1'" . . 1n•II 
I. hill t 

~~~l;j-_~y,-~.-.. ~.!-;------~--~1 

Deiection Principle 

. Caibon dloxide rea'cts with hydtiuine ~~ fo:m carbonic acid monohytlta.title; which . 

. discolorsn!dox in~icator !crystal violet!. · · 

-co, + N,ll, . Nll,-·NH·COOII 

.! ntarf e~~f\CII s_ 

Ammonia. 

---Carbon monoxide 
· Sullur dioxitl~ 
· :NitrO!Jt!n,.ilioxille 
Chlorine 

~oricentration· · Resuli 
u·~ to i,OOOppm 'No effect 

UJtlo.SOO rpm . 
IJr> in JO ppm · 

. 1J11 10 JO JIJIIil . 
. Up .10 10 f'l";, 

Commen-t· 
-···· ---~--
Ai ~o;e than 1.000 pJlrri gives. 
·minus error · 

------
4. -4.1 Stantlarti·Gns~Genotation Method•: Cylinder hi.nilo Jjns .. & dynamic goi flow 

. ·, ·. ·. . . -- - · · IYIIRin . . . 
· 4.1· Moth(lll~ol Anolysis:··t;i>l chron1DioQr8,,1,.( IT CDI 
---·------ .. - ___ ,.. ...... ...:.. .. · -:------. 
n·nr\!p~uo~n IL: · 1-l•u"af dnus ~ 

~~~!~·,~~tiel-~- __ --~~~-~----· 
T. LV. • 50@ iii"" 

.. STEL • 15000ppm 
·F.L.';. .. 

. ,': 

. -~~,~~-'~~!!.!..!~'!!~~- ~ 
. 2.5%. 
10% 
I 2:-': 15% 

l'hysicnf ~; llucu - --· -· -------,-----
No ell eel lor a· lew hours. 

·Can erufure· lor a·rew ~•inures 
llilav:cau~e· tli!ath .in ex1•osures lor 

. sev~ral houri . . . 

. ' 

1-------'--~-----~- -~-----':-----'---'----:------,--,~---1 
. G. ·rhvsical Co~stanu . 

c~f:.: co, Mw.: 44.01 
AIT: - . V.l'.: ' 

s.G~: l.!iJ ·M,P.: -!iG.G"C.- .11.1'.: 

.. ....:.:._ .. _:__._-: ___ :__:- __ ..,: __ _:_ ___________ :,,_ -'--. ---· ---.,-----
1. f\JIJIIicoti,·m lnr nlhci g.nci 

' -· 

7UOJ 
. j_ 2 :l-
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HNU PHOTOIONIZATION DETECTOR 
FOR VOC SCREEN 
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INSTRUMENT-OPERATION p'ROCEDUR-E'. -
•" I I •• 1 • 1 · • I 

.. :I" . 

.. ~ ~ . 

.· :_·, 

·. , .. 
-.. ' 

··. - ..... 

· .. • -· HNu Model Pl1 01 Photoionization Detector 

' L 

'•, 

·. ·For·tti~_D_etection ofOrganicVapors 
_ ._ . Thr'ou9h Phot_oioriizatio~· · -

.''"' . '- .. 

. ; . 
. ··: . 

: ... · · ... 
,·. 

' .. ,. 

--... 
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instrument 0Pe~ting Prtici:~~~ - • 
. · · l-L'1J ModeLPI-101 , ·. · 

. ·· INSTRtiMENT OPERATING PROCEDURE 
,HNU TRACE GAS ANALYZER MODELPI 101 . 

I. • ' 

•, 
· , : P.age.2 . , 

·. Tb.e Trace Gas _Analyzer (See Figure. 1)~ is a pof4lple' instrument used·. to detect, measure, 
and p~ovid~· a direct readmg 'of the C:o.ncentnitio~ .of a variety. of'toxic gases·:inthe aU: .. The '. 
analyzer- employs the'principle ()r.·phot,oioni~atioii. The serisor to~si~ts of:a.sealed 
ti}t:r:aviolet light. (U\r) SQUrce tb<,i~ emits photons with an energy l~vel high enqug~to ionize 

· .manytrace~species, p~eularly~rgamcs .. · . . . - · . 
· ..• •. r • . 

The az;Ihlyzer consists ofa probe,·a r~a,dbut ¥Sembly, and a battery charger.'t'he analyzer 
has a concentration range .frorn 0 PPM to 2000 PPM~ . · 

·; ' 

·.,. : 

· Reference: · · • .. · ,·, 

· .. instiuction Manual Portable Photoio'nization Analyzer Model PI :101. . · 
' ' ( : ', '•' ' ' • , I I, 

.. ·,I' 

I ,, ,, .. 

. -.·· .•. 
__ ., . 

Ari:garatus: 
· HNuMddeLPI 101. -~ ... 

'··' . 
'·.1 

.; ' . 
. '' . ' . 

Probe options: Q.5:eV, 10:2 ev·or a i1.7 eVUV lamps. · ·, ·' .. 

.-·-

~· .. 
, - I , , 

I .. 

. ·, .. 

. ' 

Caiibratiori K,ii- Kit containing- a gas cyfinq.er of isoqutylene at <:o~centtatioris of52.1 PPNf · ·. ·· 
ahd 59.7 PPM (check th~ ~om:entration m~rked~in the. cylind_er proVided)· for t,he~ 10.2 ihc£ .· 
ll.7:eV.probe respectively, and a gas i"egUla~or.·:.: · · , ·-· · 

. •• 1 . 

. 1.0 DETAILEDDESCRIPTION. 
. '· 

. · ...... 
·Lt' Meter·· 

f .'. 

Indicati()n5' oftpe in5ti1J.rtlem are displayed on a ;meter, visible thro~gh .a wihdow(:>n the top:· 
-face'cjf the iiJ.St~ment ~ase {See Figure ,2). A mark·on the sc~le, ''BATI.CK", rep~esents· ... 
the minin:mni.p,e~mi'ssible:l>attery'voltage, as _an indicatro~·,of the ~tat'e~of~charg~ of the · 
b.attery.· the meier.Jace has ascal.e from 0 to_20. . , ·. · . · , . . 

' .. 
·. . ~ .. 

•.;' 

... 
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;TRACE GAS ANALYZER' 
. ,·· 

. . . . ,·' 

FIGURE 1· I .. 

.. ·., 

., ' 

.lnsti"\Jment Opcraiiiig Procedure ·:: · 
. H:-."U ~ioei:LP! 101 · . 

'· · ·'Page j · 

' . . . 

P<>CeE 
-~-~S;CN 

. -. .·• 

' ' .. 

,.;·. 

/' . 

. ~ 

'· 

' J ,: 

. . ~ . 

· ·· 1.2 Controls and Indicators . 

_Thb controfand·· indicators are locat~-d ori,the fr~nt -panel o'fthe ieadout assembly (Se~ . 

. _ Figur~ 2) 4nd ar~ as follows: _. : . - . . 

·FUNCIJOl'LsWitch; 4 s~tch with s~ functions: OFF, BATT, ST ANPBY, and~- .. 

,,\. 

· ranges of,0-2000, 0"'20o.; 4nd o,.zo,:, _ I . . 

;_ . 

;'' . In the OFf position all opei4tioris are OFF;. in 'cthe ·BA 1T posi_ti6~ checks the -

. .•· co~dition of the batte'ry;.'i:n the_ STANDBY·, all ~l~ctroni~ :a·re ON:·but 'the'UV'. :. 
·. . . . . . . ' \ . ··.. . .. . 

lig~rsour:ce is OFt . - - ' · · . · . · -

. ,_ 

.. ·.-

'.\ -
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''1? ? . 
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c; I. 

"; ). .··.'· 

... ~c::a.,. C:,.E·:<··, 
"'=S'r.IQ,;. 

. •' lCW !'.A-£--:C:;aY 
. ,,.,.OlC..t._:",:~ LrC,..t •~£:1 

,'.··: · A.l.AP~·~a~~ 
. AND ~'\J~t.'<T.i.Cr.".C .... I.l 

' 

I ~." 

·tm·" . . u : . ' .·. 

phot~- ionizer 

'systems in_c: • . 
_ rnot!.p,(l'i ~ 01, 
· maC:e.m U.S...L 

::, 

I "'~04.. I .• Rail-. •J. . . . ·-••.n. 
:\ ::.,.•.!'llcis ·.· 

_-....:.;.l:..:.,o:v..;C':':c,. 
s·...,rTC• 

~ o-~~~ ·:·;::·~ -~ ·.1\1 c:~ .. uc~.· 
:--""---,.-..,...;.;.;~ ,.. ... ·~t..~.lC~ . . ~ .. Ill :•HTE;.I.OCit 
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COi\Ti'ROLS ~D INDICATORS 

;. ,:.·· . FIGURE2 '•.: 

. ~· 

ZERO adjustment, with the Function Switch.· in the :sT~J\rDBY posir.ion, 

. potentio~etet is u~ed to. .adjust the reac;iihg to z~io. . -
. . ' . . .. .- . . . . ... ~· 

~ ' .. 
•. • _1 • 

. .SPAN; this vernier po~entiometer'is used to ·set the· g(lin of the arnplifie~ to gi'<:e 
·.·direct t~adings· ofthe f~ac~ gas .concent·r~t.ioi?s in ppm.· ny~ whole number. of the 
: 's~tting appears i'n :the window of the sontrol, decimal. ~ppears on the di:::.i. · A 

lqck secur~s irat a s·pecific :setting. · '· 
I ~ . • • • . I ·'· • . • ' ' • 

. '•·.' 

·:, 

· .. 

·, 
'· 

.· . ... 



.... · .. ~. 

'.: . . . ins'rUrn~nr <;>~raiing r~edur-: 
" ·. . .. ·Hl\11 Modd PI 101 

Page 5 

).2A. HI.VOI.TAGE, this is a nonnally open nliqoswitch. Switch is opeiJ when cable. ·.· r16t cpnriected; Switch ~ automatically closed. when the cable· is attached. · This 
1 

_- .. ~tcb ·rpay also be- ~Iosed m~ually du,ring m~ten3..pce· che_cks ·of the r~adout assembly Without the probe cable attached. · · · · ·. - , · · j . .. ' 

•.. 

· . 1.2:5. · .· A-LARM SE1>(optio-nal), a potentiomet~r that, turns the audible ~farm ON and Q FF and setS the ppm -level at which the a.Iarm sounds. ,. , · . ' ' ' 
: .. 

1.2.6 ·,. LOW· BATTERY INDICATOR LIGHT, illuminate~ Vihen .the· battery is - dischafg~d~·ihdi~tes ·.need· for recbafge. Readings m~y be. taken while the unit.is · .. ·· :.· . -being te_ch~rgect:· · - . . 
... )' 

12:7 RECORDER (optional), provides .a record qf re~dings while analrzei ope~ates..unattended. · 

·., z.o · OPERATING PRocF:'t>UREs 
. -.. ·. 

'· . : 

The Jollo~·i'ng procedures' are 'to be usedirt operating: the' analyzer: 

.2.3 ·, 

• • • 
, . r •· 

U nclamp ·the cover fro in the main rea,d·o~ fassembly.' .. ' 

Atiachthe h~dleto the front part ~fthe pr~be .. 
' '-·. . .. '. 

' . '. : ' ' '' ·. ,··. ·, . ' . ':. '' . ' _·. . . '' . . : ' . ' . ~ . " ,,/ '' Connect": the probe cable· plug to the 12 p1n keyed socket on the. readou.t assembly panel(Figtite i)~ Catefullv match the alignment slot in -thepl_ug to. the 
. key in the cormector~ _Screw down. the probe connector i.mtil a distinct snap and ·· .· ·Iockis felt. .·· -·· · · · 

· ... ·.,· \1 

2.4 :_.Scr~~ the probe- extension irtb. ·the ·pro~e end cap.:, 'The probe may be used .. ·witho4!-the ~xten5ion if desired. . . .. - , · · . . - · ·. . · - · -

. ' 2.5 . -The. SPAN cont~ol is set~hen· the ipstrument is calibrat~d, ·~efer t~ Sebtion 3 ... belo~. Do not move this knob tmless you q.re calihrating theinstrume-nt-. · . . . . ' . : . . . . . . 

' - ... 

'' ·· ... 

. ·. ,.·_ 

,·: . ·: ,· 



. '. ,'• 

~·· . /,. 

... ., 

. '· . ·, • I·-

.l: }:;6 .·· 

'2.7• 

'• .. 

·. ·}·8 

'. 

. ,.· ... 

·_' •' 

2.9 
·' 

.• 2."10 

. ' i 

~ .. •' 

' ·, 

,."r . 

I,; 

. Instrumc:t\t Operating Pf?Cedu:-e 

1 
.. · · .. , H:-."U Model P[ 101 

. : - · · Pao-c: 6 
. . ': .' ~ . 

. Tt1~ the functi'on ~witc-h t6· the BATT '(b~ttery -~heck)- ·position~,- Th~ needle on · 

the meter. will g~ tp. the greei;l zone if the t>attery·is fully charged.· If the_ need!~- is . , -. ·- · __ _ 

belo\V the .i.een·arc or -the-Low Battery h1<iicator com~s_.on,'the battery rinfst .be -

-.re.chwged before the an~l)?:~~. is used.·_ · ··' ··. ·_ - --., - - . 

. i, 

-Tum -the- function. switch to. the. STANDBY po~itiori. ·_· Turn the zero. adjustineht 

• Utltil'the cieter needle-~ at ·zero.· • ._ . ' 

~Tl1m._the function s~tch .to th_e appropri~te_ operating positio~,-- Start Wi-th th~ o·.:-
. '2000 ppp! p.ositi.bn ~d then switch to ~e more ·sen5itive ran·ges; The 1.JV light . 

. . . . ··,. . --. .·· _·, . ' ! . ·.· ... '. . . . . ' ·.·. . . . . . . . . . 

. should b_e. ON, confirnie.d by briefly looking into the probe: to ob$erve the· . 

.. -·.· purple glow fi:om the l~p ... · · .. · -
' ' ·. ··. . ./. . ·, -; . 

. .;. _____ : . --:----- .. 
...... ; : 

WARNING· . ,, ' . -~ . 
. . . . . 

. . . . 

·------------' . . . 

-- . - ~· 

Do-rtotJpok at the :light source closer than 6 inches with unprotected eyes: 
. ·; 

;._ ,. -

·_Check.th~tthefanisworking'properly by using a "Sharpie" markirig pen;'put ~he 

p~obe: ~xtensi~n dose to th_e tip of the ,pen e1.nd oo~erv~ the rieedl~ deflect to th_~ 
fight.- If the fan is notwodcing.returnamliJ'ier for r~pair.··· - . __ 

·, ' :-· :_ ' • ,. ' I_ J' ' •• ' -· •• • • •• ' ' , .·_ • : • • : , :. , 

· -· .. 11ie ?nalxzer is· r{ow ()P~rat1onaJ. 

. ' 

; '• 

. '· 

Hold t}fe proqe'so.that th~ ext~rision ~sat the_point where tqe measurernept is' t'o 
. be made- ' . . .·. . . ' . . . . . . . 

" 
. ' . ~ . 

. . . . . -

'· -------------- ' . ,I 

.W;\RNING · 
I-

\ --:--~-----:----· ·' 

The inst.rument: ID:easure~jases in.the:vicinity. of th~ operat~r working ar;d 

. bx:ea~hing z_one and a high reading ~h~~· measuring t,oxi,c or explosive gases. · ... 

should pe cati~efor action :for operator sat'ety. , .. ,. f ' 

I•, 

·,, .. 

. ~ ' .·· . 

. --;". 

;'., 

·:. 

:. 



-: i- -

.,-

-2,11 ----

--'I· 

. -.. 

_, 

Take the readirigs: as desired t2.Jci..ttg into account tna; air tUrrents, or <:lrafts, or -
po~er lines in the VicUlity oCthe probe tip may cau5e fluctuatio-ns. in r~adings . .-
-. ' . ' . . ' •' . ., ~ .. .- ' .. . . , 1. , , • .. r. , ' 

1 11 
' , · 

Change the:raiiges as ~eqtilied. 

2.-12- ___ After:c:ompletior£oi~efch~ckbattecy cbndition ·a$ described inparagraphl..Q., :-: - -
• "!"· • . • • . 

. . . . . . . ... '.· .. 

. __ . 2.13. -_ Tum function Swj~~h td OFF positio~ ·. _ 
/' 

. 2:14 .__ _- When'-~ot operating; ieave ·inai}-zer in assem.bled condition,-and corinetted -t~ 
. . . - ,: . . ... . ' . . ,. · . 
. ~-battery charger~ 

·, 

\ _-. 

. 2.15-----.- -'\Vhen transporting, disa.ssem.ble p~obe artd extensio~ from, readout assembly and-
. r~turn equipmentio its stored .conditibn. 

-: .. 

Calihra.te daily~ indicated -ij]. Section 3. . . ' . . . . ' . . . . 
._,· .· 

' ~ .. 

> -- 3.0 CALIBRATION -

The PI 101 Analy~er is calibrat~d at_ HNtJSystems with certified stand~rds ot-bep:zene, 
vinyl ,chloride and·isobutylene. The ·am1Ijzeriscalibrate'ctin the field. with' a certified -

· -· ·stanqard of isob~tylene""Jbe··arialyz~~-is desi~ed for operati~n ,at-ambient conditions and
therefore the gas· standards ,us,ed for calibration shop.ld pe delivered -io the. analyier. at. 
ambient te~pera~res and pressure and attheproperflow r~te;' . . . . .· 

'. . I .• , " ' • •, , . '• ,· 

3~1 CaJibtation l?~oced.ure ·· 

:}._Ll Turn the{unction:switch to BAT. The _needle should.'be_.'tn the greenreg~on.1f · 

...... 

·. not, Fecharge the batte~- · - · · . -. · . · .· . . 
-. 

Ttim the functionswitcb to STANDBY.Jn this positim(the th~ lamp .is OFF and 
I).o-signal.is g~ner~ted. Set the ze~q-pointvji~h- theZERO.set'c~nq--ol._: · .·' · 

-,-
. . . . 

~ . : . . 

•,l 

. .. .. ' . 
. . 
_, -

.·(. 

,I .: 

. ,_-.· 



-~_ .... 

" .·' 

. ','. 
:.. l : ·. v. '. 

~. .. . 
... '\ :··. 

·-~ :-:· ~ ' 

. ' ' 

·,· ' . 

. Turn the function switch to the 0 ;1Qrii Q-100 rapge. AdjUst the SPN" co;;trol 

.. 

. .. setting tO 9.8 Vlheri usillg the 10.1 eY \at!)p an<fto 5.0 whe~usirig th~ 11.7 e V 

lat!)P· For calibration On thiS raOge pnly qne gas standatd is reO.uir~d. . · · · · 

. . . . . 
. 

.. . . . . . . 

,co nt~ect the cailb ~atlo~> gas as so Own in .figure: i The Small cylinder inc\ U:de d 

.. · .. with th6 1-iNtl unit con~ns lsobQtylene gas stal\dird. With the 10.1 eV 1ariw. ·.. ·· 

· the eOJl.cel-tttation should b~; 52.1 l'PM and \.!ith the n."' e V fan1P th{ . ··· · ·. 

concentration should be S9.7Pl'M-~ tionltally tlie cylinders htd~cate wna.t . 

concenttatioiJS to expect; nialc• sur\: to check this before Calibration. · · . · · . . 

. . .· 
. . . .. •. . 

. 

.· ... ·._ •'. 

•',; I . 

. ' ' 

')-. 

·. ' 

r .'. ,.· . 

.,· 

'' 
·,' 

•.• 1' 

'·. 
' . . - . 

'· ; 

' . . . . 

.I 

·f '.: 

•'. ' 

t": •. ,·1 

_:_ ..... 

. I ' 

•. I'
 , 

•. ·1 
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'' ,,, ·' 

' I~~r\iincllt o'Perating Proc~ur .. 
·· -_ -- - _H..._1.1 ~{odel·PI iOl . 

Plg~ 9 

-_. 
' 

j, .• ' T~rn the Junction switch to th~ range ,positioh and note the~ meter ·reading._· 

' - Adjust the SPAN· contra~: setting' ~ required' to read the ,ppm couceptration- \)f ' 

• .. the standard: . Recheck the: zero 'setting,(step 3~ 1.2). -If readjustment_ is_ needed, 

- repeat step_.3.1.4. --

) .. 

. .il_j- · __ Fo~-~brationon the 0-2000 bmge,use 6f~o s~4ards is re~omn1ended. ·First·- . 

caHbrate v,jt}l th~ _higher standard using the. SPAN co!ltml for se.ttiiig:- _· .Then _ 

- caJibrate· with the lower standard using the ZERO adju5iii1ent... -~epeat. thes,e 1 

_ several.timesJo-ep5ure thatag~od calibration is obtained.-- -

. . 
-· . . 

. ', . 

.- . 
l --

-ll§-- _ •- --:If the span se.tting.resulting from calibration·i~-.O;O..or·ifcalibratiori cannot be· 

. ~cbieved, the larnp.then must b~ ¢leaned (see-section4).' -
' ' 

•' 

. . 

. 
. . . 

_Shut off the c:Ylinder -~ soon as the re?di~~ is established.- ' -· ' - ' 

3;1.8 Th.e'analyzerjs ready to take measurements. ' 

, I, 

. 4.0 1\WNTENANCK 
M:ainten~z:ce.ortlie anai)'Zer co~ists·ar cieanini_the iamp, theionch~ber and th~-far1.· : · 

.• During operation pf-the analyzer, dust, ·moist or _other foreign matter can ~e draWn intQ the 

pt.obe forming deposits: on --the surfac~- of .the. uv lamp o·r in the ion chamber·. This: •. 

condition is indicated by meter feadings that are lOW
1 erratic, UnStable, non•repeatabl~, or. 

_ddftirig, or showapparentmoisture-sensit~vity. · . -
. . .. -

- '\ Hold the lamp housing With the blac~ end ·cap upright. tooser{the scr~ws on t,he top ~f 'the · 

___ en~ cap!separ~t~ the end _cap a,rtd ion chamber from the: lamp and lamp housing~.· _ . 

• I· • • 

~. • • 

•,'"f 

. ' ..:.. ·. 

'0 ' 
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--~ ·. 
. ·v_ 

f, 

'. 

,, .· 
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PROBE' ASSEMBLY 

· .. -·FIGURE 4 

,,._ 

I . ' . • ·---~~--- I 

CAUTION 

. . 

.· . 

· lnsi~iT1enCOpc;.a[ing Procedure 
- · H:-.."U Model PI 101· · · · ¥'age 10 

. _; 

, .. 
·' ·. 

'I 

. ,· 

. .. 

... '.· 

. · Care must be tak~n so- that th.e 'ion chatl1ber doe~ not fail ouf of the' ~:n9 cap 0 { 
-··. th~:light sou-rce. does not fall out of the lamp housi~g. : ·. ·. 1 . - . . '. • • ' • • ••• \ J ' • • -· . • ·_ .' : • ' • 

. ·, \ 

Turn the end tap_·o'ver in the ,han~L Tap lightly'on.the ~op~-'.Theion charitber shouJd·fafl out --
the ~nd cap' in_to the hand: Place ·one--ha~d t)vet the top of the la~p housing ?..hd: tilt_· 

. : slightly. The~ligb_t source Win slide 6tH ofthe housing.·: -- · · · - · · 
. - '· 

. ~. ' 

·. '· 

·· .. 

''.' . ·)· . 

·, r" 

-.... 

- .. 
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·.i 

, I-...' 

.. 
Instrument Operating Procedure _ _ _ . fL'\,"tJ !\.{odeLPrtOl' · · · Page 11 ·. _ . · Exercis~ gre~t care in doing, so to prevent-in~dvertent damage .to these components~ . -

' . 
, . . ' .. 

. 
. ~ 

. . 

4~1.2 

' .. · 

' . 
Fot the 9.5 and 10~~ eYlamps: : .. · ' 

· -
a.. 'First clean by rubbirig gently with lens tissue dipped in.adetergent ~oh.ltio·ri~ 

' ' 'If' this does not.remove depos.it, apply a small' amo~qt of HNt.J cleaning 

. . 
' ' . 

. 

. . 

· ·• - compo11Ild (PA101534) directly onto. the lens ofthe lamp and spread evenly. 
ov~r ;surface with. a non~abrasive tissue. . . . ' ' . 

·. b~ _ Wipe. off compound> Vvith a I1ew tiss~e; . . ·. . 
' . 

,· 

·. c ... Rinse_ With wan:# water or danw tissue.to remove aU,traces ~fgrit or oils 
. . . . , '. ., . . .I 

J.. 
. '·. : , • ' . , , 

' 

and· any static_ charge tp4:1t may. have built,up_on the leiJ.S; Drywith.a neV( · 
.tissue .. 

,· 
· ·d. RehistallJai!lp in the: de tecto~ and che~k- analyzer operati-on .. If 

performance iS still not satisfactorirepl·ace the 'Janip.· . . -. _ : . - ·' 
· ,r,'L 

• · 

,. ·. 
For thel i. 7 e V lamp:· ' 
a. __ Clean. l:>y putting a freon or chl~rfiiated organic ~olvent on. a tissu~ and · , 

· rubb~ggently. - _· · · ·· 
· ...... . 'b. ' DO NOT' CLEAN THIS LAMP. WI-TH WATER .OR 'ANY \YATER' 

. MISCIBLE s·oLVENTS (such as methanol or ~J:cetone)>· IT \\1LL 

- ·. 
. . 

• • 
! 

• . < 

• 

' \ 'I 

.. PAMAGETHE ~IP. 
. . . 

.c. ·~0-NOTUSE TiiE·CLEANING COMPOuN·P-USED FOR TI1E 9.5-QR __ 

. · .. '.' . 
. -10.2 eV LA.M:PS. ' '- .. 

. 42 - · .Ion chamber Cleaning. ' ., -

l ~- . 

. In.Spect the. ion chamber for dust pr particulate d¢posits. }f su~h-a matteris-.pr~serit, the ... 
· ch~nibe~ can be' d~aned by reinoVing the. outet Teflon ring; and' the fourscrews.holdi-ngthe _ 

retainin~ 'ring. __ (:arefully'remove the retaining~ ring aside (Note: this ring i~ _s-oldered) and_. 
rem9ve the screen.- A tissue or c.ott'ori swab, ·dry or'~'etted with methanol, can be .used' to·. · · 

. 

• • 
' - . -!, • ' : . . • . ' ' 

'• '. . ' 
• 

• 

:cleanany dep<;>sits. ·Let theJiquid dry befpre reassembly.'' . .. - ·.·' . . . . 
_I • Reassemb~e.the prob~ and tli6ck analyzer operation. ,'·Jf_perfotniance. is ~till not ~atisfa~tory . ' 

.. - repla,cejhelamp. - . . :. . . ' '· . ' ' . . . . 
' '·. 
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,· .. ' ' 
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_InstNm~nt Oj:>erl!ting Procedure· 
· , H."1J ~{ode!· PllOl 

',I ' PJge)2 

I : '' 

:. :. . ,1. . . . 

·4.3 .- -, f~·Cleariing- , . _._ _ , _ . · ' 

.· _Re,mo~e thepogo coma~ a!!d the reiaiD.ing serew-shown m' Figure 5~_ ' 
' .. · '\ ·. . .• . . 

.. ·' 

\: . \ 

a. -_ lift uptop snpporfuig fan cilid sl~wly jnill fan out. CAUTION: th.e fan does 

· .not come out cill th~ way; it is a~~hed to ~e wires: 
, 'I ' •' ,_•, 

....... 

_.b.- ,. Blow into- the-- ia:n to remove -any -dust- particles._ u the f.in_· ctoes not 'move 

· fr~ely, ·check fo~ any, larg~t partiCles that· ·cari be remo,ved witboti t 4arnaging . 

·the iil1pellor rotor .or th~ bl~des. --- . - , ·. _ . · -
•. . . 1.::, •. . I . : ' ~ ·.. . . . . . . 

, --- -c. Check Tor wiring- connections at fan motor rujd at probe cable c:onnector (J3 - . 

pins A 3.Ild-c). , - · - , --· · ·· · , 
· .... 

- Reassemble- ~e prob~ by· fust sliding th~- lain.p qa~k:into the_ l~p-' housing~ Plac~ tpe i~m ~ · 
'chamber on top of the lamp housit:Ig, makirig sure that the -contacts ~e properly 'aligned.' 

--.1 

_The iort,chamber fitS only one way.. . . . ' . - . . '· 
. ' . . . ... . . . . ·: . . ~ . ' 

, • , I 

__ Reassembl¢ the probd by first--sliding the'lamp-b3:c~int~-the lamp housing. Pla!=e-the i.()·n · -.-. 

--:chamber on top ofthe lamp ilOu'sing, making wre that tqe ·e:()~tacts: are_prop~rly aligned.' 

- The'ion ~h,aip.berfi~ only one way.. - . ; · - - - · - -- · , --

Pl_ace th~ end cap· on top--of the ion chamber and replace --~h~ two s·crews~ ---'Tighten the,~-- -

screws ocly enough- to se~l ~he o.:fing~- ' . ' ' ' -
i ... 

'. 
• • I 1 :.·· . .. 

-__ , CAUTION ·. ·,· 

'' 
' _-

.. ·. __ :_ ___ .. 
'L o ,· 

I ' 
,• .,"• 

_ · I)o not over~tightert these screws .. 
1 

· . -- ·• 

.. . ·. , . . . '. .· : . ' . ,' . . . ~ . 

Line up-the pjns (pogo -~ontacts) o~ tli~ base of the lamp housing with the ~~·ns inside t~e 
probe sh~ll., -G~ri~ly slide .the housi~g asseii1biy jnt~ the probe sheil:: _The .e,nd ~ap· ~hould 
.. ·• ' . • . . .' , . • · ... -.. . .. · . . ·- . ·.. . . r - . . . 

meet the probe.s.hell evenly ~fter final assenibly.-)fnot,_ the iort-.c~ait}ber may be. ins.talled .. 

wrong .. -. .' 

i . . . ·' ' 

:,,,:I 

..···, 

. . ~ ' . 

.I 

I 

I 

I 
I 
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,. CHAIN-OF-CU_S.TODY, LOG-Ii AND. TRACKING PROCEDURES · 

Scope arid Application: --_Thi:s ·procedure is. applicable_ to . .t,he iog-~in:of sample~·: · · 
· . -. -- _ . · · ,. - and, addresses such areas as:· · sample custody,· 1 o·g""i n, . - · 

- --
Procedure: 

' ·labeli-ng· and preservation.of•samples.- This procedure-
- begins as the samples erjter the. 1 aboratory and follows'~' 

the -~~tnples to. their destruction~· 
,•. ', ·-. ,-

·,.- . / 

. •/' 

1. Chain-:-of.,.Cusfody Procedu-re:,· S~mples arrivi-ng· in the .i aboratory :are._ 
accompanied by some type -of custody record: -The mo_~t co~mon :type c:>f 

·record is that'shown in. Figure 1 .. Follow the instructions below for 
· a 1,1 __ 1 evel s of cha i tl:-of-custody. · 

·':•. 

A. Sube~fund ievel~Chain~of-g~stody~ · · ·· 

· -1. . Refer to_. the."Cha i·~r~·oFCus_t9dY ~-- Superfqn~ Level" SOP.- . 
,'·-., 

.. ,_ 

; - ,. •/ . 
. . '\ ·,_ ·' .·· . . . . ·. ' 

-,B. Routine· Chain-of-Custody-: -.--

L 'samp.les ~r;ivi~g in- the. l_aboratoryare a~'companied by a th~in"". · 
of-custody· r,ecorq _(refer-to Figure 1) .- · ·· · , 

' ~ . .. . ' . ' . . , - . . ' . . . ' . . . . 
. ·. . . .. ' . ' .. · ·.·· . . ':; .' . ' . 

2 ~ . Review the -cystody form with the samples. received and see that . 
,_. the spaces.marked #1-- -#~2 have been accurately completed by 

the sample_r._ - · - - ·' :_ · . · _. 
,· __ .. 

· .3·. ·Any d1 screpanci es-_ with th~ ch-~ in-of-custody ~·ecord ,or .th~ _ 
sar:npl~s sho.uld be .immediately brought. to the attention_ .of the 

. · cu~tomer 'service rel a~ ions person so that the problems: can be 
solveq· in ary efflcient manner~· · · 

. ' .. -
-- 4~ 'lf .samples were :ship'ped,. note the courier name in the remarks 

·s_ecti on- ('#15). of th,e cha i n,...of-custody record.·-

: 5. · Record· any other comments- suc_h as.: . temperature upon rec·ei Pt,: 
preservation (if done in lab),,. problems·, etc,- in the rem-arks-- ·. 
sectip-n (#15). · -.- - - ·· ·· -- · · · 

6'. · Fi ll.>i n the 1 ab ·:numbers. in the sect-ion marked #16 (ref~r t_o .the-
·log:...in porti.on of this procedure for·-_how· to -obtain. lab · 
numbers)~ . · . - · ._ . ' _ . ' _ .- :. · · : ·. · · .. 

1. · Sign .~nd date t_he chain-of-.custod.{re.cord. {#13 ~-- #14). 

8. ::Route_: the. custody record to- the data. managelileht · <>'ffi ce wh~n 
·· · l log~i n is complete·~ · ' . · · .. · '. ··· · · -_ · · - -

. .. LOGIN3-l 

. I • ' 

' ' 
' .... -



' .. 

· NOTE: The 1 aborat~ry· is a ·secured ~rea with ·stri cf 1-irnited: acc~ss. Any. •. . . 
s·ampl es arriving to. the 'laboratory·· during "off hours .. are stor.ed i'n the 
l'aborator.Y refrfgerator ulit il they are 1 egged fn. -Laboratory .per~onn,e 1' . ' 
a.re. responsib'l e for the care. and. custody of the sa~ples during· the ·: ·. · .. 
ana.lysis stag·~ and·unfil th.e samples·ar.e r:emoved from the refrigerator 

··and properly·:d:isposed ;of.· ·· · · · · · · · · 

· 2. ·. ·Loq~In p'~ocedu~e: . Samples are logged in as follows. (Refer.t~ 
· ' Fjgur.e 2}:· .. · . . .. · · .. ·. -~ 

' ·. ' .,_ 

A~ Sam~le t~formation: 
~. ' ' ' . . . 

Care should be ,take.li to :document.thf cqndition of' sampl~s 'up.on . · 
:receipt .. Anomali,e~··sljch,· a~ broken or leaking bottles, expH·~d 

' (: . 

·hOlding time$,' improper.labeling or .pres~rvation, and air.bubbles ln · · 
. VOA. v.i al s .should "be noted on the chain-'of:-custody. · · It :should also 

( ... 

··be noted whether the samples ardved· cold. ·· · .. ·. 
, r .• 

Number th_e .sajnpl es· on the. chai n~of-custody form. ·. Record 1 ab numbers · 
used .in the ·black :1 ab. book. If no chain..:of:-C:ustody for~. ·accompanied . 
the,s.amples,:th~ sampler must be conta·cted and.one.m.us,t be filled·~. 
out .... Blank forms are availabl~ in t,he log-in ·are·a. >., ··. ·· · · · 

···,:· ''·,'. 

; . ' ·NOTE: 
. ' 

· s·all)pl e p~~paratj on is required if the· samples need to be· ~--.: / 

. ' 

filtered and/or preserved in the. lab. .. 
'" .. - ) . . . . . ''!,. 

\ . . .. ·. . ' . 

·If metals· are requ'ested; metaL digestion .i's· requir~d for.· 
all ·matric·e·s except' filter.ed 'groundwaters or private· .. 

·. we.ll. · · · - · · · · · 
I , . . 

-Sample compos'i:tfng is required if the. lab is in·structed 
,to c:ornpos·i-te a series of'samplesreceived• into one 

sample for_,~nal,ysis·.. · ·· ·-- · · · · · · · ·· · 

. c. SUbco~tracted Work Required:· I . ~ 

.· Refer ·:to the·subcontracting sop.for furthe~ instructions. on 
· subcontract i.ng' samples.: · · · .. , 

' ' .. 

· D. ·Speciaf·Acsou~tinq' Notes-: 

If there is a: discount or ·a special proposal for the sample analyses to 
· be charged, 'rec,ord tha,~ information on· the cha i n-of...:custody. ··· 

. ( ·. 

-·~· [DMSOPJ. .. 
··:··· .. 

'l ., • 

1.'. . · LOGIN3-2 

,,·I '·'•. 

.,_,_ 

. · .. '. 

. ' . .. 

··I 

,' 

· ...... 



'' 

-........ 

.. · .. 

'1. 

2. 
·~ ' 

3. ' 

'I, 

,. ' 

'; · . 
. ·, .. , .: \ 

. ,· .-. 

Record .the lab number.' on the sample bottle·label a.nd caps: using a '· 
water-proof:marker. 

, . . . . ' . . ~ . l ·,_ 

. Che<;:k that ::the appropri a·te preservation and: preparat 1ori ha.s beeri · 
'.c.i rc led . ~ .. ·. . · 

. - - .. ' • ~ .I • . • . 

Ifinetals and total hardness :are both r'equired, using a_ red water.:. 
proo.finarker, place a dot on·.the:bottle capo~ that· bottle tb·be ·. 
used for those. analyses: 

.. ~.... . .. ' . 

,·,·. 

· ::J .. Preserving S~rnples: · ·. , r 

. ·, . 

. L .··. Sample~. which have-been preserVed in the field· must be checke"d via 
:pH paper in~ the laboratory to insure. they. were preserved to the ... 
correct pH .. Check·preserved sample's as~follo~s: · 

'·. 

, a.· Add;preserved (HN0:3 ·or H2S04} samp_l es niust.he> preserved to a .. · 
· · · pH ~2. -· Us i.ng · a pH stick, check the pH. '.If the pH is not <2, 

·. · .. note this on the chain-of-custo·dy, then add additional acid . 
· · · until a'-pH if obtained.. IT IS: CRJTICAL. THAT THE CORRECT TYPE 
. · OF ACID BE ADDED. · . . . · · · ·· : · · ·· ... , . - . . . .·. . 

. \ . •: 
· .. '.' 

·. ' ' ' ~·: ' , ' ' • ~ ' ! , ' • ,' I, ' ' , ,I • ' 

b·. Base-preserved NaOH samples ni_ust be preserved _to .a pH> ·12:. 
. Using a pH stick, check·the pH.· If the pH· is not>. 12, note· 
:···this. on the· chain-:-of-custody, then .add. ,additional .1QN N_aOH .·· 

until a pH > 12 ·is obtai~e~. · · · · 
.' ,· ,,· .·. :• · .. :' I;·· .. ·,: 

c~ · Bas·e--pr~served NaOH. wi.th · .ZnAc samples must be preserved to a ;:H : 
> Q •. ,Using.a pH stick,.check the-pH. ·If the.pH is not·>-9, ... 

~- ·, 

. · note '·th-is. on the. cha in:-of-:custody; then. add addition a llON., NaOH · · · ... 
. ' ' unti 1 a' pH. > '9 is obtained. I· . . I' 

· .. 
'•, 

2~ Sampl_e~ :which have not be·en pres~rved in the field. need .to be . . . 

. 'I 

· ·. preserved in the 1 ab9ratory. Record any. pres.ervat ion done in the ., .. 
lab on the field· sheets or custody retards.- · Refer .to . Figure 3 for . 
preserv.at ion requ'i .rements .. ~nd preserve accordingly. ·lt ·iS' , . · · -~· . 
imp6rtant that samples:_arrive i~ ~pprripriate containers (see · · 

. Figure, 3). . If ~they do not, ·contact the· i norgan i cjorgani c .. 
· superv.isor-~ ·They will determine ~which analyses; if any; can be run 0 I ' ' • ' ,. ' ,, • ' . ' 

'., · .. 

3. It'.is io1portant that sa_mples bereceiveq·and'maintained· cold :for 
·most_ analyses .. If.a sample was received warm, 111ake note of this 

·on the field'sheet or custody record.~ · 

. I 

·.I 

. ' 

. '• 

'' 

'·"', 

· · .. (DMSOP] ·~ '• ' 
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•':-. 

I' . ~ 

.. J 
. ·, ·, 

' '' · G.·_ Computer. Log.;.ln: I'· .· 

:'; -

. . . . . . . --·.: 

~.Analysis requests _are ~ntered.-:into the. Laboratory I'nformati·on , , . 
Miui.agement -~ystem ( LIMS}. The LIMS .database is:, used fa~ sched-uling -of 
a·nalyt;-c·al work and--to. produce accounting ·invoices .. - -Analysis requests · are. entered. into the LlMS database as follows: .· · · · · · · . ' • . ' I · . 1 . 

. ·- 1. - ,turn o_n the computer -ter~i nal .. -

2 .. Enter: C-CHI_CO (return).·;_ 

3 .' Enter: ACSORA ,(r~t.urri}_. 

4.: Enter: .. Password (return}~ 
'· / • ·C , 

• ".7 

~ '. 

. _ 5~ _: At the ,VMS 'l promp,t~ enter- LABMENU (~eturn). 
. 6.- ~Enter-: 'lOGIN (-return}. 

.. ' 

·- '7. ·· Enter:-- ._ Passwar~: {return).-

r .. . 

,., :. 

· ·a·.· :The. ~og.:..In screen- will appear as shown -~in Figure 2.-. Usin'g __ -· · 
information on the·· chain of· custody, proceed as follows: __ . ' ' . . ' . . . ' . 

a-.-_- Enter' proj~_ct· number. {return}. -Ac.count· number a_nd na·me will . 
· be. filled in automatically.: .If the information. inatche·s the·-

chain of- custody~ 'press -ret~rn > ' '• ' ' ' ' 
' ' . ' ' ' . · .. 

b. · S~mpl e date _a·u-~omat i c·an .Y defau_lts to ye_sterday' s · date._ p= _ · -
- ·this is.correct,._ press. return :or ov.erride;_with ·correct date .. 

' . ' . ' . ' . ' . . ' . - . ' 
~. ' ' 

~; Enter-sam~l• ident~fit~tion,from st,ti~n-lo~atian on the chi1n _of cus_tody an·d press· return-~ · ·· · ·" 
' . '- ' .. . ·.·. ·, 

.·' 
d~ Enter proper m~trix ·nurnber_~nd press return.- __ -

e. Desc: ·.rht's is used if sample -identific·a-ti·on ';s· longer than ·_ · 
the number. of characters in the samp Te j dent ffi tat ion field;· 
{Retur·n, to override or enter information and return.}. -, 

. ·. f. - D~te rece1 ved a~:tomat,i ca lly default~ to tod~y~ s dat~·. .If 
correct; press return _or overri,de with _c~_rrect date.: ·-

g. Days ·t:o, proc_ess aufomatically defaults·. to 14 days~. If this is· 
·. _correct {standard turnaround:;time}. press return or.-if rush 
-work, .overdde with· the mimber·of days ·until due.· . ·. > :, · . . ~ ' ' . . . . . 

. ·, ·-,· 

: -h-. · DUedate: .Pirst d-ate liSt-ed is report date, second date .is ,the: 
1 a~. due. date which. c~n be chang~d' if 'nec::.essary ~ . 

,. __ , 

: , .. [DMSOP] '--
' '" 

~·. ~ . . ·_~ ... · 
1 .... 

'·~ .: ' ... · .. · 

-,) 

\ . . . 

,_· 

.·. \ 

: '·:-

· ... 

·' ., -'. 



: .. ·, 

t" .-

·. I •, • 

';:. 

:· '. 

.. ·J. 

·; ' 

. ' , ,. • • • • • ·. ~· ' "t 

")·, 

i. · Comments':· Epter special tests dt other information needed· to-. 
· · ' · analyze samples correc;tly and press return.. , · 

. . ·~~ 

_ j .. Manag~r: ··Filled -·in_ automatically; i~e~s return if ~orrecfo~. 
over ride. · · · 

. . . 

k; PricejCost: ·Return if correct or over ride.~ .•. 1·. 

l. ·%·Markup/Discount: For, ·account.in'g. ·Enter a_· negative numQer 
.for' a:.dfscount: {i.e~. -15 for 15%) and a positive number for 
markOp~ (·i~e~ 100 for 2-x pric~). ChecK accounting sheet~ for · 
projects.-~ith special .prjcing. · · . · · . ·__ · ·- ' 

m. To enter p~rameters·, press Next Scre_en {see Figure 2A)·. , 

h .. Mat~ix autom~tically defaults to matt}i_intere~ abo~e (return. 
or override) .. ·· .•- : - · · • > ..• ·_ · · · . ..· . · · 

. . ' ·' . 

o. Enter the .prope~· ~ode name for the test to be nm from report 
MFOL Use parent codes if a.pPl icabl e. for .qufcker ·entry. - _ .. · 
(Press the down arrow ,key, return.) . _ , , · 

. :P. To· eh_ter address .. Jar the report~ press N~xt: $creen (see- Figure. 
~B} .. ·. - .· . - - - .•. ··. . .. - . .. , . 

q_. Type:· Report ·(.return). · 
', .· ... 

'_. 

r.. lf iiO- address has_ aJready been· entered an~: matches the Ch~in-' 
- of-custpdy pres~ Commit and return, · .. · 

s. If no address· appe.ars,pr.ess:return'untilc\srsor is irt 'the 
·City, field. ·Type ·;n the city. and press return.·· .. 

. t. Type {n state (press Commit arid return)·. - After city and state 
has been entered for the first sample, lt will .automatically: 
be copied for t~e.rest of tbe sample numbers in~ singl~ log-; n ·- .' . .. . . . . 

. 9. To duplicate the entry for another s·,ample on the same .chain~of- · 
custody: . . .. ,.. . . . 

a. If next, samp1e--to,be entered has all the same ipfor~ation as -.' 
• - the-·previou,s samp_le. entered,. press DupHcate Record key {F-7). · 

. . b. Enter sample identificatiqn and pr'ess Commit\ey, retur'ri. · 
·: ·: , . . f ·.. .· .:· . . .. , . ·. _".. . ; . . . . . . . .· . . . > " r .' 

lO>To. duplicate only th·e information in the upper b1ock of ··the log-
, . in screen (sample dat~, matrix etc.).: ·, · .. -_ '-~. ' . . . '' . ·. 

';...! 

a; Pres·s- Crea-te Record key { Ins~rt Here) ~nd enter, sample 
ident,ification. · · · · 

.. ~ .. 

'· . 

- ·_ rnMSOP] , . 
. .. •' 

.·. ·.' . 
·. ' : 

LOGIN3-5 .. . . 
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·,'' 

' ·-

. 'r: 

·,: 

; ' ' 

; .. ·. 

,, ,!· 
': -, '. 

··.-

' <. 

b. Press Previous .sc.reen (Fl2). if sample dat.e needs td'. be . ~ · · · 
' ' changed. ' ' ' ' < 

... -· 

~-c~ Press Next Screen;· retur~~. )hen press Next' Screen ·again to' 
·enter· .new product codes·. for the analyses .. requ~st~d-;. 

. . - ' . . . . . . . 

d~·· Press Previ'ous Screen .to enter new sample· ~r to. qui{ -· 
. . . . ' ' . ' ~ . . 

e. Press· c·le~r Fo_rm .(Fl7)' to enter a·n~w· chain-of-cus_tody: . 

. L ;tess. Exi~-/Cance.l (PF4) to exit from th~- 1 og~inscreen. ·· 
. . . . ' . ·, ·. 

,- ~-· 

··.·'1. Press ~~it/Carcel to exit from.th.e LlMS syst~·m. -.. 
2 •. ·At the' VMS ,$ prompt, ·enter LO (return) to ., og off the>VAX

-c;omputer. · ;. · · ·. · . : · 
, 3 ~ · · En.ter ·.N (return).. . ·-

. ' . \ 

13.. If in~s·t-ep Sa. the c~mpu~er s~ys .. project_number is inval~id: · 

a. _Press Ex.it/Cancel · (PF4). · 

b. Enter "Y ~· (return). : · J 

c~ ··brr:the ·tiMs Main. menu, use t_he up arro~ key fo pos~it-ion the 
cursor ori "Seedpak Management". Press Commit key. 

' ' 

d. Us'e lh'e· dowri arrow key tq move ... to- project e~try; 
' · key: · ·· " · ·- · · · 

' ' - - . . 

· : : e. Enter project :numbe.r _(return). _ · . . ' -
I I.· 

_,,·, ·, ' 

·'· 

' -

Pre_ss' commit_ 

-; -· 

-~ .. . -- ' 

\ .-:., '. : I \o o ' ' ' 

· f ~ Enter· account· number (9999,) and re.tu.r:n. · 
J, •.' ,• • I ' 

g ;· . Enter :description for 'chain of cusi.-ody (pr~ject.' nam~} ~ _ 
.·, .-·, .. · 

h. En~ter manager from ch_ain-qf.-custod~ (.i -~~.· Finner:~. K) ~ 

'i .. Press 'Ex-i.t/Cancel-(PF4},:. twit~ .. :·_ 
.. ' I I ' • I ' ~ \' 

t. Atthe- LIMS·main menu, select log-in and press .commit. 

14. : To print da.ily l(>g-in repo~ts: ·-

. a.. Print· out .the appT'opri_ate< FS02· report$ for· only' the samples : . 
log'ged in that .day.-_- The computer· printout. must. be checked· 

·. against the custod.Y-.record or field .sheets bY. the .... 
inorganic/organfc supervisors so .that ·any errors·. can~ be. 
'correct~d> Print a report as follows: ·. . .. 

_1, ' •• 

,·' 
' :'. 

· .. , . 

·b.-.· Sel e'tt. :"Seedpak iRepott i ng"_ from. th~· main .m-enu, _and ·press Convnit .. 

[pMSOP] · .·. 
. . , · LOGIN3-6 

__ ,· 
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. ·• / 

'''· 

•• 1 .• ,.;·· 

·, I· 

. '!.' 

- ... 

c ~- Select . FS02. and, press .Conimi.t. 
. d.. Enter. today.' s date, press Comrn·i,t and. return. ·: 

. .. 
·.-

. . -
' 

' '· 

e· .. The inorganicjorgani.c supervisors:are responsible ror updating, 

and printing lab schedules as they require them. · · . 
- . . 

. 

.. f: Any -~·rush II work is to be ··brought. to th~ i norgarli cj~rgah i C: 

'superv1i sq_rs' · attention immediate 1y. . . 

" 15. ··.· SamoleStorage:·.·.·• a~ Proper hanoi 1ng and. storage is necessary: 1 n .order to ·maintain the 

i~t~gtity of the-samples .. Refer to Figure 3 .for storag~ · 

requirements.· .. · 
·. · .. · .. '. · ,. ·. ..·: .. 

· ·:_b~- .· Refrigerated· Storage-: 
-· ·. ' ' . . . . 

' 
1. Store foutine custody samples .in the walk-in· refrigerator. .. 

·. ·' .... , Sep·arate ·$amples by preservative type ... Sample~ with organic··· 

·.analyte ·requests are stored,on. a separaJ;e shelf fn the walk-. · 

. · in. 

· . . 

' . · c .. ·, Non-R~frigerate~ Storage: 

.· ~-

.1. Metal ~amples are stored :in the log~il'\ area in·the 

a,ppropri ate cabinets. . · . ! .. 2~.0ther s~cip1e$ not. requiring r~frigeiation ~~~ st6red on.ihe 

appropriate_ shelves n.ext to the _wal.k-in refrigerator:! 
I '.,• 

' 
.• 1 

-
• 

• 

d. Ariy samples removed. for .analysis must be put back in the ori.gihal 

location ~hen th• analysis t$ ~6mplete~ · ~ 

16. · S~m_pl e_:Handlfng: < · · 

> ,• 

. '\ 

a:. ·samples'are h~mdled i~ ·aniout ofthe walk-ih co~lers and b1ac_k 

.. cabinets:by.the sample .custodian. 
·b. Analysts are- ·responsible for fi'l,lin·g out sample·reque·st forms·, 

(se~ Fi·gure · 4} tc) request neededsamp Te_s. : .· · •. . · - . 

• 

• ··~ 

I , 

·c.·· For~sar~.given to the sample CU:St'odian.' 

. \ 

.. 
~ 

' ' 

·. d. Sample custoatari gathers requested .samples and 1 eaves ye-ll ow copy 

·of form with samples, and ·J<~eps the white copy. · . :,. . 

· · . e·. . Analysts return. s~mpl es:· to the waJ k--in accomp~n; ed- by the ye 11 ow 

copy .of tbe. request form. · 

· 

... 

I\' 

-.. :. 
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J ~ ·.Next ·motni ng., · sampte custodian put·s· samples back in 'their prqper 
·. place< on the ·$helves. 

g.·. sa'mple custodian-~sign~ off on-.wh.ite .. sheetthat samples were 
retu.rned.: Any remarks· are· -~lso noted ori ·the white :sheet .. · 

17 .. · UStoraqe/Di sposal :' · 
·. · ... · 

. -·oue :to '1 i mi ted samp 1 e storage facil it; es available, the fallowing ... 

' ·, 

guid~lines h'ave beer'l' created .for· sample storage/disppsal. · Sampl_e · 
stor,age time'may be extended upon client'srequest.· -.-· · ._. 

~ ' . ' ' 

a •. 'one week after the-report iS$Ue'date,. inorgimic sampl'es Which.are 
·.·in· ·cald_-stor~ge ~te to be transferred to warm storage. _ . 

b: --One ~6nth, after the ~~prirt issue.date;-o~ganic sa~p~~;~h~ch are~ 
.I. in cqld storage are to be.transferred to warm storage. ·. · · 

~· ': ), p' I · \.., 

c .. Samples in warm stor~ge· 'sho~ld :be disposed of as follows: 

- . ,·Aqueous- 'S_ampl es·:. Di sp~se 1 month afte~. reJ)Qtt. tssue :date.. . 
- · Non-Aqueous, Samples:_ pi spose 6 month's. after report ~ ssue date. 

,, '.· 

··.' ..... ··~··~i . ·, 

.-·Revision Date 
- .... 

' . 

08!18/81. · 
.· .. MiChael.-_J_.-.-L ins kens·_· .· · · .. ·· · 
· D.ir.ector, Techriica_l Services 
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WARZYN LABORATORY 

WASTE LAB PACKAGING 



LABORATORY WASTE LAB PACl,\AGlNG -

; Scope and Application: ThiS procedure covers the packa~ of sampl~s; wast~ a..~d ex?f!ed· 

· · ·- · . · -. chemicals generated-by the daily actiVities of the laboratory. All .. 

· · · · laboratory waste will be pack~s.e'd byJa.bora~ory pet~onne.l
 wit~ tlle . · · ·_ 

proper Health ~d ~afety tranung. Th1s procedure IS nqt applicable. to __ · 

groundwater, drinking water or otheraqueous samples and waste. -For 

'' ·; 

· , . · disposal ofthese materials, see the "Aqueous \Vaste Preueatinent 

and D:isposal', p;rocedur~. . .. · - . · 

Ref~renee: <- · Lab Pack Pr~dill-es; ENSCO _ 

- : Reagents and Appar!tus . 

. , ',1_ .• 

I ' ' • . 

' 

I 

"·,' ., • .. 

l. DOT approved, 17li, SS gallon metal open top drums: with bolt !i..:ng sets._-

2~ · ·DOT approved, 17E,55 gallon· metal dt:ums. -.- · . : ___ ·. ·, ... - ... · ·• · .--

. 3. ·wamirig 4bels. . . · · ., · 

4. SampleDisposalLabels. _ _ __ _ . _ _ . _. 

s·. .- . Overpack Drums, -.as· gallon metal f?Pehhead drums With ring·bolt set~ .. -

· Notes: . ·Lab P~c~¥ ~· o~y take pl~ce wh:en twp or n:o~e persqrffi~rare i~volved.-_ · 

Teamw()rk IS reqw~ed due_ to safe_ty cons1derat1ons. _· _ · _ :_ , 

· Safett: Staff must wear the appropriate personal pr~tective_ eqUipment when handling waste-_ 

streams. . r . . 
. ' . 

. . . . ·- . 

1!1 . Laboratory coat. 
• · Safety glasses . · 

· • . Gloves . .--
• Respirator : ~- . . 

• .Sptasb shield (if needed)' 
· •· TyV'eksuit · · · · · 

.Procedure: - .-

· · f.. · Pers~el: 4bo~atory persoln)el.will b~ responsible for organizing~ packaging arid.-

labelling of laboratory waste. Construction Seni~s will support the laboratory by 

. s~pplyirig. personne] to help ih .P~rntitting, secwing 'Vell.dors, ~~port~tiQD; and . _ · 

billfug~ · Construction Sernces "'ill also send personnel to help m th¢ checking and · 

l~ad;ilig 9f lab packs atthe time of shipment~ •. : ' . . " . . ' . .. . . ·. . ·. 

_·- :Note: :All personnel involved with fuelab p~ckirig are.r~quit~dto ha,e the pmp~r- :. 

H~tt~th and Safety ,trainiJ.1,g ( 40 hours). · . -_ · . · . · · _ ·. . - -- · _ - .' · · . " 

'• 

2 •. Waste stna.m categories:-'Ihe waste that. the laboratory g~rierates will be categorized _ 

:in-the ·following "Waste Streanis" for disposal. · . . · , - ·- _ -· _ · ·. · : -· -. · . _ .- · · 

• 
, 

' ' 
• , 

• 
. '~ , , I , ;_ _'., , ~·' ... , , .:' ' • , 

a.- trydrocarbon -(H) -The' Hydro~bon stream is composed of solids, .oil, soil and · -

sludge samples, except for sample$ that. contain PCB~ ~ 25 ppm. · - · · · 

-b. ·. P~s (P) :The PCB stream is toll1posed of soli~, oil,- soil and sludge s~mples 

that.contam PCBs ~25 ppm (mglkg). · _ · . · · • . · . ' . __ - _ . - . 

' 
' 

' 
' ' ' I; 

.· ' 
' -

.' .. 
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...... 

. c.. Qrgairic Solvent(O) ::The orgamc·solvent stream: is corp.posedqf ofotg~I?,i~.' .· 
solVent waste generatedby daily laboratory pr~cesses ... - . · . . · ·· . · · ~: . 

. ·, . 
' - ... 

. • , . . ·. '. . ,1' • ' •. 

Special Waste (S) - The special waste stre~m is composed 'of e~ire,d che:ciicals, 
sample extracts, or wastes that require' specialiZed packaging (i.e., samples .t:::.at · · 

. co,riurin large amounts of cyanide, hea;yn>.~talS·or .otherh:gh1y toxic co::npour.ds). 
·. ,_· , . , . ·.. . . r . . . . . · .. 

, Waste Disposal ProcedUI"e:: Lab :packing Will occur quarter~y for the,above four \vaste , · · 
· . . , classifications. Lab packing differs for each waste stream and is , 

· · - - · ' , discussed in the following paragraphs. _ · · · 
4 .' 

' \ I I • 

·'' .'\·."' 

'' 

1. . The-Hydrocarbon (H) waste stream \\ill b.e.dispos_ed of in 55 gallon metal open top 
· cfrums with ring bolt sets (17H). * - · · · - _ _ - ·,. 

, ', ·.· .. · , ·.· '. ·,._ , ' I '. .' , ' , , ' : '. , I . ' 

2 •.. Soi:[ ~d S?lid sample~ should be dispq~e.d ~f first byreiiloving tb.e ja:x;~ ~<:f and . 
dumplilg Its contents mto the b~reJ, The nr and lid should the~ be aaded to t..~e 

· barrel It may be neces_sary to ~reak th~ jars to make space .. 

3.' · · Sa~plesthat a~e hard to remov~ from the j~·can b~;pUt directly iD.to the b,~eland 
the Jar broken m the barrel.- . -: . · · · ' . . . . · · · .. · ... ·. . . . . ' ., ·. • J,' . . '-

' ·~ ., ' .· : . . . ;. . ) . . . . - .. ·. ' 

· · ·Note: Caution should be' used when glc.s:s is being broken. Weru: appropriate· 
personal protective equipment. . · . . , · 1 · · , • · · ~· · · · 

4. · No fr~e.tlowing liquid should be. present futhe bahe(·.~erefo;e, sludg~s ~~d oils ··· 
should· only be added when there is enough soil/solid to absorb the' liquid .. Once the . 
liquid has been addedmix.it in~o the drutp conte:nts.·• · .. :· · .·_ .. · . ·. ' · . ::: · . ' 

',, 

. 5. ne barr~l should be filled from two-ilii!dS to i:hree_;;;quart~rs f~, l)o riot overfill the .·· 
barrels. · · . , . . .. ,-. . . .- · · · . . .. ·. ·. , , . 

6-. .Analysis maybe. required befor~ .disposal can take place if there is any majti~ ~hange 
·. in·the waste stream~ Contact Constrilction-.Services conceming:any S;im'pling::nd . , testing that may be required; , · · · - · · · · · · 

' . '' 7. -.~ When the barrel is ready for shipme~t, the nrig polt' set can b~ tightened C.ov.;n and ' 
the. appropriate labeJs applied~ ' .. · .. '• . - . . .·· .. : . ·. .. . . ' . ·.' . ' 

• ; ,J1iebarrelshould be logged into.the ~aste,barrellogbook and the iderttific:.l,tbn . 
:number painted on the barreL · ·: . · . . . .. .·· · . ·. · - · :. · . - ·. · .. PcBs (P): ··. , .. · ., . 

1. . ·· The FeB (P) stre~_will be pack~ged in ~~,$allle manner as tlie.Hydro~atbo~ .cH) , 
stream ex~ept only dispose of waste containing PCl\s 2 25 ppm. Laoelled as PC;B . 
WA$TE With a yellow and black PCB 'lab·et ~. · -. . . . · . . ··. · . · . ·• ·' . . . . . . . - . ·' 

· 2. . ·The driun will ~e given an identification, ·number fro~ the logbook a~d tha~ n~mber 
._ V!illbepainted'on the outside of the barrel. · .. - - · ', . . · , ',_ · •· · · :·~ : 

. . , , • , .· , I t ' 

;"·. 

'· ~ ' ., ' 
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',. 
. · 3 .. · There should be NO free flowing liquid present in the barrel. Olls andsludges should. ·. ·. :· 

only be mixed with sufficient solids to absor~·any-'free liquid. . · 
' .·,-:. ' ' 

·,. 4. Fillthebarrel untilitist""·o-thirds iothree~quarters full. Contac~ Cons:.~ction. · 
.. • Sernces concerning any sampling arid testipg· that may ·be rcquifed~ ·: . • · . · . · 

$. · ··Secure-the lid with the bolt ring set and apply a second yello~ and black PCB label . .with the correct infoimation. · · . · · ·_ . · · · · .· . · ·· · . • · · .· .. · ' ' 
' ,. 

·Organic Scil~~rs (0): · '' · · . . . 

L The Organic Solv~ilt stream will be packed fu. SS gallon metal closed-head druins 
. (l7E) for disposal The drums will b~ fitted with all brass drum .vents to prevent ·· 
excess pressure from building in the 4Tum. · · - · · · · · · · · · , . . . . . 

' .. 

I·. 

· · 2. Laboratory generate~ solve11is will be a~tilated in 50 L carboys., ·when the sc)Iv~nt ·· . 
level'in the carboy reaches ~ three~quarters full, the carboy sho.uld be ta!ceri outside · · 

.. . . . ,apd ~e solvent should be transferred to 'the 55 gallon. drum by siphoning the solvent' out_: . · · . · . · -. . · · -.. . ·. · . .: · . · · . . . • .. 

3 .... Wat~r _and solids should be kept at' a minimum in the Orgaruc S.olvent waste. · · . . . •' ' 

4 ... · Dru~ should be filled wfthil'l2-3" from the top of the drum. . : · . . · .. . ·. . . . . . ' . 

· 5. · O~ce the drum has been d~clared full, the drum vent should be replaced on !he druiD: 
and the appropriate label(s) attach¢d. · · ·, . ~ · · 

'6. · It is probable th~tthe.company disposing of the waste will require:a·~a~ple of the .. · 
solvent before acceptance for disposal. Contact Construction Services concerning any dr4rn SaD:JPling -~a tis requiie4~ · · .• · · · · · · · 

' · 7. , . Waste will have to.be categorlzed and. packed accor(ling tQ guidelines and. ·. 
requirements of CFR title 49 and ariyvendor required procedure~ · .· · . : ' . . ' . ·, . .. . . ' . 

. . 
' ' 

' ' 

~.. • • ' J 

·' -. 

. Note: Before any lab. pa~g is initiated, the vendor must be consulted· to deteni:rlne tl:te 
·. pro~er metlwd (i.e~; proper oo_ntainer type 3.J?.d size, absqrpent, ha~ard classes,; ,and 1 , . •·•. 

m~umvqlume). · · ' · 

· L. Place a 4-6" layer- 9f absorbent materlal (vermiculite) in the bottom of the drum. Be · 
sure the material is evenly _distribute~. · · · . · 

· 2. ··Place a single layer Jars~ bottles; vials o.r other._of c~ntaineriied waste ~~·the_ · . ·· ·. 
· absorbent. Leave at least 2" of space between each container and the drum side. ' . - . . . 

· .. ~3 •... Cover.the waste ltiyerwith 2•3'~ of absorbent. ·. ; I - . ·,· . . 

·· .4. Jf'iil the drumbyalternating·Iay~rs ofwaste .. afid~absotpe_*· · · ~ .. 

. ~ . : 

· · [GENP0~994j .· .· -3-' . ·' . 

. ·_·, 

. . . . ' . 

. 
•' 

··.·· 
.... ~. I • • 

. ' . 



1"., 

·, 

, .. : 

'/" ' 

... -, ·-

:' -· ",~ ' 

s.· .Top off the'drum With, 4-6" of absorbellt.to tomplete the packing.· 
6. . Secure the'lid and attach th~ appropriate labels. . . . ' ~ . ' . . 

Time Table: ·.Waste ~1 be·Iabpac~d~quarter~i and Slllpp~d at least.·bi-~nnually.' Log-in · .· personnel are respons1ble for letting ~e \Vaste Custodian la!.ow wh~n they are· . . . ·. ru~g out ofr~oni in w·arm ~torag~. OtJ?.etwise, \''.aste· samples·will be packed . 

.-' 

· · quarterly atthe "'aste Cu.stod1an's discreno~~ SJ?,ectalwast~ such a.s exprred . chemicals will be pack~d on an as. needed basis diera~ed by the Waste ·.Cust~xiian: ; The Waste Custpclian Will. be respo,nsib1e' for organizing the lab packing .process.·. · .· It iS. also the'Waste Custodi~'s tespo!lSlbility t~ notify thf! yendor for_pick~u-o · . ·-and superviSe the loading ofthe.waste; · · · · · · - · · . ' . ' 

' . 

_· ( .. 

,. ' '. 

· :ReVision Date·· 

·.·. <&- \1- "~ \:' .· 
. ·' ... · . ."' 

.::"' 

-,' .. Patri2M.I...etteter .·· : . · 
Su~·e~o{?JZg~1ic:Extrac~bles · .. \_. n J ··. / . .. 1'1 .. : . ' . . ,· ._ . . A "'~\'\'\..- .· ·J A ::t•:...,.:-,.'- .. , _ ·. ,\.l \.1/vv~A -"\ · .· ... 

. · ~ordon ElGerzy: ~•:) · ; .. _: · · ~anager6'0J?.entiOD.s ./. · : ·<_ - .. - >"'~ - L : . .. . 

y ; ~ ::s §<'-.; . . .. ·· .. ·. '1'\,VI T l . , .. ~ . 
Kilii D.JohilSon . . . . · · · ._ ~aget, Analytical Laboratory 
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lEA Corporation: SOP ror- LOgin or Cclln~er-e'w SampleS 

/ -=~~~~~===-----------===---------------======----~----------==~ .' ' .. · 
' . . . 

o~te:' oiJ01;fJ3 ~ - · - ,· 
'. 

'Pagel or 6 · 

. 1.0' 

i~o ·.scoPE AND APPLICATION ·· 

2.1 .• _The objective of this do~ume~t is to describe, the flow·~f conimerc:iatsamples t~rough the 

~a~ple Management' laboratory. _ ·. · · ~ .-· · · · "- · · - · · 
·' 

, 2.2 Areas to be ·addressed include a description o_f each step in -the login process and the 

paperwork _involved. _ · - · ' · · _ .- · . · .-

. · io . SAFETY 

·' ·· . 

.·.·· 

' . . . . ' . . 

3.1 . , Safety .glasses, labcoats~ and vinyl gloves should-alw,ays be wocl.when handling samples~· 
-~ .._ • • • 

• ' ' • • ' • > •' • 

'. \, 
.· .J ' ~ 

3.2 · Extreme c~re should :be used 'wb.en h~ndling' sampl~s w_ith strong 'oqors or are noted by · 

· the Client to be hazardous. ~uch s·ample cpntainers should be placed in the exhaust hood . 

~. of the Sanipl'e Management area for .the ·d~ration of the login ·proc~ss:· _· - . . -
. . ' , ' , ·. ' ·. . . 

• '· 1 

4.0 ·. APPARATUS AND MATERIALS· ' . 

. . 4.1 . · . To. perlo,nnthe login proceSs it is necessary to use the··~ollowing refrigera~·ors: . R26~ R23, _· 

R18, -R6, R1, and ft~ezer Fl. The Commercial CLP Log is used :when such samples -

arrive at the· laboratory. Also teq4ireci.J~ a SAM computer; a label printer,· and a fu.U pag~ . 
~~ ' ·,. . ' . 

' ( 

5.0 · . -. PROCEDURE . ,· .. 

' 5.1 ' ~e process of logging in -commercial samples begin~ at the .time they are· delive~ed 'to 

the S~mpl,e Management-laboratory. The first' step. in this process:is.to'.check the top of, · ·· .· 

· the box for ·a white sticker that has the IEA Quote Number on it~ It' there is a number, -'. 

-~ll it up' on the computer by typing' qw and the letter and 'number from the box· (ex~ q:W 
•• • • ·, 

• • -· ••• ••• 
• • ·--· - • ·...:.:.. ••• • 

J •• 

_,-

•.'· 

.. · . 

- I 



.":· TE.A Coiporati9n ·.: ~p for Login or ComrilercW 8a~nples .. 

. . ' 

' ' 

... 

. Datei oufYi/93 
P~~e z. of 6 

.. · .. W9109100). ·Open t~e)ox and ~heck th{Chain of Custody ·f~r· a."P~ojec_t Number··or_··~ ·. Purchase Order number and see if it matches the Quote . .U it does, do 'a shift printscreen ; 
to 'print out _the information on tpe Work Quote Infqrmation. Scree~. ·Next pit F5 to get· 
to the Analytical screen. Once again, check th~ Chain of Custody to see if the parameter'S · · . · 

·. ·. ·arlghtally .. ordered on .the quote. rnatch 'what_ the ·clieni has· written on the· Chain· _of. . Custody. ]f they agree, do· a shift priritscreen her~ to print out ·the parameters requested~ . 
H a l<uge number of parameters are r~quested, it will be eaSier to type qwa :space~then ]. · 

·.(ex qwa ]). The procedure will. genern:te a list of everyparameter the client· ordered. 
Thjs can be acc·omplished by being on the Work Ot1ote Information Screen, pressing ALT 
·Fl,' and .theq typing qwa-l . 

· . 
... ·· 

If. the ·quote does not rnatch the ChaiQ ·of Custody,~.which will happen, go to the die~r 
I :· .• fiel(t"ort :the' Quote screen; ·type in th~. client's rEA number and "tiit ALT FS. This g.iv,es 

· · a list' of ali.ofthe quotes for this client. Use ·F3 and !'4 to page up and down·thrcrugh:the 
:Ji~t looking for a match to the Project Numbc;:r or Purchas~ O~d~r number from the.Chain 
· of Custody.· If no match-is found; a quote niust be <:r~atedby the login person atthe~tizn."e ...• 
·of 16-gin~·· · · '·. · · · ,- · · 

• •• ; • .J 

)Vh~n the. client's turnaround 'is kno~n and the parameters requested have ·been checked ~e use :the five colored. stickers to priorit~ze the projects ~or, loghi~ The. co.Iors an<ftheir 
q~eanings ai:e. as follows~ - · · · · · 

.... -, 

. ••••·• 
1· •• 

i .•. Red ~- .. -Rush· Turn·aJ.ouJd · · ~-. Pllrple · ·.; ·Limited -~rotO.&ol (Holding Thnef . '" Green . • 5 Day TPH-(;C Client,. '· Yellow , ~ 10 Day Turnaround Client· ·Orang~ -)s ·nay 'tuniar6und Client ' ' ... , : . - ' . ' · . 
., ' ;_ 

";·,' 

'; .. /. 

. . . . The labels are placed. on a box flap. arid -~an be used: in combination to reflect whatever 
· · situ~tion the Chain of Custod}'dic;tates; Once th~ label(s) have been pl<iced on ,the box ' · 

. ' flap, the date of receipt, me.thod of-shipment, and parameters shou~d be written on the flap ' . 
· _ · . a~so ·as . a quick visual .n~ference as. to ·what is in the· box.. · · · · · · · 

' . · .. ' ··' .. . .· . 

The sa~ple box(s).are.then.plac~d against the:wall"-in.order of priority froth Rushe~ arid' 
·· ·.·Limited Protocols dowri .to i5 day:tumaround clients. Samples:h;;1ving Lirriite_d Protocols · · 

win ~be :recorded "on .the Limited Protocol Form . (Attachment . 5), ·and the liiorg~nic ' 'departme~t will be noiified .. At _this tfme .the ,Sample Managetilent person· wiJJ·initiaJ and . 
. ·date each ·nne used arid record" the narne . of the p~rson. they . spoke With~ . . . . . , . · . 

• 
• 

• 
I • 

• 
• 

• • 

< • ·5_.2 Once all .~f .the samples ·h~ve been prioritiz_ed; .. the next ~tep is .. to_ b;egin ·s~tting _opt the · .samples on the work table for the log~n personneL "This isusually done by the SuperVisOr . 

'. 

· who, as·tbey are hi)dQg out the sampl~, ~;heck for any discrepancies :that will require a · .. · .. 
. 

1 

' . call to tb~ client for re~lution. ·If ther~:'are any, 4iscrepancies, a note will be. made and k~pt'with- the Chain ()f ,Custody 'to alert the logiti· personnel of the problem~.· the. sam'ples . 
·'· · · should 

1
be '~rganized on the table from left to -right .following the order thar they are · 

- ::.:_. • 
- > 

·-

I 

•' 

. '· ,". 
. ~ ·f 
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,\' ' 

_· · '.written6n' the. Chain of Custody. 
•,· .. ' 

Doc# SMS0060l.NC · . 
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· .5.2. L V/hen a sarrtple bottle. arrives' that will requ"ire ·an~Iysi~ :l:ly' two . or IJ)Q~e different 

dep~rtments, tQe firSt item to ·address is. if there will be S\lf'PCient volume to run ~11 ·· 

... requested_ parameter5: If there is .not erioughsanfple t'o perform all parameters,'re_quested, 

a cJientdiscrepancy will be written.~rid forwar4ed to' CUent Services to informtheclie,nt 

. ·. ·._, 

of the probiem. . · 

If there is sufficient sample to run al~ parameters ·requeste·d~· Sample MC!nag.errtent.;will · 

determine which parameters can be put in the same bottle, i.e~ sampl~~ with tQe :same . 

·preser'Vative or no. preser\rative. The .bottles riece5sary for the splH will be taken from the . 
Transpak Ai'e~~ · 

, Unl~ Volatile parameie·rs are involved, all splitting 9f samples will· arid shmi~dbe done 

· ·in the hood in Sample Managergent ' Once the samples are split they should be taken to-· 

the Trailspak area and· preserved '(if necessary) to the .correct pH r_equired -for the tests . 

. Check ~tile preservation table·(;\tta9hinerit l)for container siies and pH recfuir~meriis .. A·; 

color c·odecl sticker or label will be nec~ary for any' sample that is preserveq. . See th~ 

· .Preparing Ti:anspak SOP for the apptoprjate color for ~ach preservative; , : -: · 
,•' 

. ·,,I'' 

.. ·If a sarppl~. contains both Volatile and n~n~Volatile .parameters, the ~am pie bottle·wn~ .be· 

· st<:>red'iD the appropriate Vohitile refrigerator. INF~codes will be pse~ to alertthe lab that 

· the Volatiles department nee<:Is to analyze_ i~ _parameters first. . . · · 

·The No~ification ofLi~ited Protocol fortn (Attachment 2)-'is u'sed·wheq sampl~s arrive 

· to the lap having a limited hol,ding tim.e. Tl1e _requireni~nts for this form·-to be used are:.·. 

·. le.ss th~n 8 days re~aining·on a. 14 day protocol, arid less than 4 days -remaining·()na ,7· · 

··_ .. day protocol. . Be sure to include the number of samples; ma~rix, parameter(s) requested; 

and remaining days . until ·proto~ol · expires· when filling · out- this form~ · Sample-

. · Management fills ou.t the top· section of the fornl a.nd sends· the original copy, to the . · . ,_ · 

. · . Department' Supervisor· that ~s affected~' : ·The gold copy is sent with the test of the · 

,. paperwork to. ClientServices .. The pink: copy remains in Sample Management to remind 

·. us th~t we 11ave thisdiscrepancy· toresolye as soon ~spossible.. . . ·. . 
. ' ' ·' ' ' . ' . 

5.3· ... ·_The I6gin personn~l complet~ the next .step of the.prdcess by entering· in ~he i~forinatiori· 
from the Chain 'of C1:1stody di~ectly 'into the SAM system~ _ · · · · · · · · 

. ' 

· _· . ·. 
1 

· Begin by typing qw ~o call upt_he Work Qtiot~ Inform:ation scr.een·~ Vedfy the Chain of: · 

· · · .·· Custody client inforina~ian.againsfthe screen. Peit_iQentinformatioiJ. that must-befilled · 

. ·.: outincludes': Client Representative,- P.O. number, and Work ID. If-~ends il discrepancy 

. in any -of this information, use t~e ·Chain of C~sto~)7 as th'e guide and· send 1,1p a ; 
.. discrep~ncy. to client services to v~rify the ,change. ·'rr a quote mustpe creat~d by Sainph: 

· .M~n~gemen,t,it mustbe forwarded to Client Servict;s for verification at.completionof the_ 

· .. lo~in process. · · · · , . · 
···.I 

I r.' 

· ..... 

, I 
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: Next,. press .. F5 to go to. the WQrk Qyote Analytical Sc~een: · Verify ·that all param~t~rs 

.· .. listed,:on the Chain of• Custody ·appear on this ·screen. Parameter cod~s can be adci'ed·. as . 

· needed. . To ~eceive the 9odes, . enter ·the . correct nu~ber. of samples in the . uRec1
'. 

(rec·eived)·fi~ld andtheri p~ess F8 andY. Jhis'tninsfers the·Job ~ndTest codes to a . 

. Workorder. · To go to the new~y created workorder~ press F.S and ~chos~. the ''go to ORD'' · 

option from the menu. ' · ·· 

. The number· for the project will a~toiDatica.lly b~ ·chosen and wiil appear irt the. ''CATu 

·field .. This ·number shoulq be written in. the remarks sc:ction of ·uie ·Chain. of Custpdy . 

. ,In the "COntact" field, press ~T C to ent'er ''Client Relat". The.nex~ field to fill in will 
· ·.be the i'Report'" fi.eld. ·Enter the' .appropriate report du~ <late. specific to the Client. · .. Next,, 

in 'the ''Ma:tri~" field, .enter. the;: · matri.?i pf the ·samples· (water, soil~. oi·l, . etc.)~.·· The 

. "Received" 'field is the next to be filled •. Enter the date the samples were received, or.l1· . 

· Day 0. • The ·appropriate lab. d~e date. should be placed in' the "Date P.ue'' fi~ld. The · · .· . 

"Keep Forti field is the number ofpays. IEA will hold t~e samples after the report is· 

. mailed. This .is 15 days for standard level l; II,· and ill QC level projects~ Commerd;ll . 

· .CLP is: held for' 30 days, unless othe.rwise specified. .EPA \Vork is. held for60 days~ .·The 

"DISP" field is used to show the methog of Disposal. A ~P"··D:H~ails normal· ciisposa,l and.' 

'\ 

· the sarriples·:were notfound to be hazardpus. A "R" meaiis the samples for this pmjec,t. · 

.·will be r~tumed to the client following analysis. ·A 1'S". mea,ns. the··s.amples ·were. fouqd .. . ·· · 

. to be hazardous and should be disposed ot'a.s·such;' · .. · . ·· · .·· . · ~. '· .· · · · : . · . 
. . ··,·:. 

·. The next step involves setting:up'the sample ID'~,·~aramete~; and.npmberofbottlesper 

. sample•· This is done on the AtJTOFRACscreen .. To get there;pressCfRL :FS.·-. Venfy · 

the "Samps/Frac" fields are correct at this point. So 'far,. only the "Sa~ps~' field wpi 
have' a ·number in it~ A base sample ID is entered ·into the "Default ID" .field. The , 

· ~ "':[)ef~.ml.Lq>Be.ctedDate". should be.~lled. in~with the s~u~pling date of the samples. 'fi1e: .. 
"Default Category" ~hould be filled iii with the matrix of the sample~. :Atthis p<;>int press · 

·. FS .. ·This. will fill. in :the Sample ID~: .D~te .Collected~ and Category .·fields with. th~ 

. ' . iillqrm:ition entered:'~adier .. Here, changes can be :made to ;an individual >Sample's'. 

I. '• infonnation. For example, .if-.ope saniple in.ten has a different sampling. date, It C3,[1 be 

,; " ',. . . changed :in 'this section; . ' . . 
-~ . ' .. ' ' . . ,' . ' .... ' . ~ : : 

. ·. 
Next attow down to the Job and Test codes to· verify the co.rrect.c'odeshave t?een entered ' .. 

: <iJ;I~o thesystem. When ~11 codes have been eptered and/qr:verified, press·ALT~FS; This·. 

will fill. in the "Fraes" field at the top ofthe screen. The number in the.'field is. the total . 

.. ···number· of bottles the .computer says you Qave fot this.receiv'ing ·e~ei;lt. · Make ·sure;: this·· 

· · ·~· number ·i~s correct!. Haying too. few bottles ·could :result in problems J~tet hi' the ·process , 

t.hat could result in ha:ving to start ~he data- entry process. o.ver: ' . ' : . . ' .. 

The bottle· types y;ere: also . flll~d in wh~n AL T FS \11~ pr.essed~ .Page down to· the 

''L:>cation by Fraction Type" field. · · · · · · 

. ·. ·. Lo.cationsJor the actua:l sample ·b~ttles ate 'dict~t~d· by the' pat~meter bemg 'requested. ~ ' 
.. · RefrigeratOr assignments are'as follows: · .. · · · ·· · · · · 

':,."1·._· 

' .(' ·',., 

'(, , .. 

. ·' . . ' 



,, . ' 

' ' ( 

) -

:-.· .. ·, 

.. : ·'. . .·. ·. . t' . - . ." . 

lEA Corporation, SOP rorLogiDoCO>~~rci&ISamples_ .Doci$MS0il601.NC --

r' ~,. , 

.,-

·,.:. 

./ . 

• I . • ' 

'. ,,-

R26: - Specific . Client Volatiles _ 

R23: ~-_Total/Fecal CoJiform $aniples 

R18: ·Semi-Vol~til_e, .Inorganic, T}lH, and CLP~ _Sampfes- : _ 

· R6: GC Volatile Samples,' - - -

R1: GC/MS Volatile Samples 
- --_ F1: Charcoal~Tub~s - ·'.' 

Sbelfroom: MetaLS sairipl~s,- Oils; Paints_: --

i>a~: OIJ07i93. 
Page 5 or,6_ 

Thre~ vials are sent out for G<:;:: and GC/MS w::~ter volatile samples. AI'l-of these vials are -

jlat~d in a. tray in Rl (GCIMS)·or·R6(GC). - _ - i ~ 
. . . • . • • 

. i 

' -. ·'. 

_ The Logm checklist (Attachment 4} is .the riextpiece·9f pape~ to be filled 9ut. This fcmn 

. -;· __ is· used to make sure all pertinent information bas be~n- transfe:rred from the Cha~n of 

_Custody to the com put# system, and the Qlain>of Custody has been_ signed and dated~. _ 

5.4 -After all ~~lllples have _been created, the next step is to ge~en:ite_- a bar code)apei'for the 

outside of the project foider and labeis for- each of. tpe_ bottles in· the proje~t. Bar -code 

la])els .are-generated by typ_ing labl ~bar and the Workorder- Number/f. Ali ·example would'_ 

, 'be_labl_.bar 9109100/[ Bottle -labels· are gen~rated by typirtg labl_tst and the, Workorder ·-

- - . rt~mber/t- For.example labljst 9109100/f. Next, the Data For ~reject sheet (Attachment. 

----_ 3); Data -Sheets, and Department Sign ·Off page must be printed. - this is_ done by · -

: refurning-to ·a J(l): proptpt and fi~rpressing c and enter. This will" change th¢ printer ' 

seh~ction from the lo-cat·Iab~l printer- to the ·la~e~ printer. :Next~- type "projmit", and ·the·. . . 

· · ., , · proj~ct lu1~ber. For example pro.)ntit 149 100. After-all pages have ·b~en pJ:inted, type · 

A a,nd~enterto returil:the comp-ut~t tC?'tl;le ~bel printer. < . · , . - •_, 

'"5.5.' .·_. __ The Test codes on the SAM generated _bottle labeis should be matched up with the 

. param~ter written on the bottle;sJabel. Be sure to"m~tch the Sample !D·.from the S~\.1 · 

5.6 

· · ·label to the· correct s3:mple ID ol}<the bottle. These· l~bels will be subsequ~nt_ly ch~cked · . 

. by another member of the depa~in~f!ttO 'verifythe ·sa~pie ID's, project numbers, and -

parameter::s to-be performed. Docu_mentation of t_his level of r_eview is made c:m_the Login: -

· Checklist (Attachment 4)·on Line_l5. "{hlS'isorie of the most:im·portimt steps in the logi_n ··. 

· precess and extra time should be taken tq a,ssure t_he accuracy-of the- labels ·and the bottles · · · 

· t~ey are pu~ on. · _ ·.· · . . . ' . ·. · . ,_·.· , . · _ - - : · . : . . ·. · ·· ·. · 

.... · 

. .· FroQl· this point the samples: a-re pl~ced on a citrt for-the Sample Custo9hm_ to distribute: . 

to the-respective refr1gerators .. Each lab \vm then requestthe.salllples theyneed for the· 

. day and the sample custodiail wili deliver ~heni to the lab. . 
,_., 

- .5.7 .· tjbe lastc-~tepJn the logil} pto'cessis asSembling the project' folder. -The left side of the 

.. 'fold~r_shou_ld contain, in the following order: -the original-Data For l?roJect Sheet, the·. 

, login- ~liecklist, the originaL Ch.aiii_ of_ Custody, and then ally o~her _paperwork related t() ·. 

the projecf (ex. Purchase Order, IEA Packing List, LetterS,- Memos; etc.)~ The:dght -side• · 

of the £older should contain a copy of the' ChaJnofCustody, the SAM Sign Off page and 
• 

• • I • • • • 

_,-
! 

'-
. '·,. __ ... ' 

. . 
' 

: .. 

! ."·! 

\: 
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·.' 

. ,. . ,'' 

. · ~ lEA Corporation'._ .~oP ror Login ~r commen:W. sampleS .. , ·. Doc# SMS0060l.NC, . ·' ·'- . : .· 

- ··.· Date: 01107193 
. P~ge 6 9r 6 

· · To ~~mplete, the remaifi.ing ·pap~rwork, staple ~ copy of th-e Chain of Custody to a copy 
_ of tbe DataFor- Project Sheet, and place them in the b()x' designated for Client' Relations · 
· DiscrepanCies~' · · ' · · · 

.:•' 

'·, 

. 6~0 SUPPLEMENTAL DOCuMENTS 
-'""' .. 

. 6.1 - ·: ~OP fOJ: ·Transpak Pteparatiozj, mA 'nocurhetlt ~ritrol #SM~i00500.NC. 
•· 6.2., ·Login che~~list is lEA DocumeJ1t- CoQtrol Form# SMFOOlOO':NC. i · 

.· . . . .-.: ' .-

1:0 ·. REFERENCES 
·,·( 

.,'· .-· 

:'. 

8~0 - SUBSTANTIVE REVIsiONS 

., . , . 

. _,,·,. 

' -

1:' 

'·, ', 

'· . . . . . , . 
. · .... ' 

',. 

·,,' . ~ .' 

'/' 

. : ,· 

. ' 

·'- ... 

'.· 

· ... ' 
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· . .f 
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-- . ATTACHlVIENT. 1 

:_.,' 



'. 

A ·co~poratiorl 

Para meier • 

· Aluminu111 
. · 

Aisellic 

'·.-· 

Barium , .· 

Boron ' 

'' '• ,J ': ~/·.·~~ 

~ar;npldloiding 1irries and Preservation Re.quirements ·.-:.: .. · 

• • • ,C ~ 

Meta,ls in' Water.·. . · .. ·. ,· .. 

Melhod ·container 

202.1 .'5p0 mJ P,O . 

furnace·. • . 6 Months·· . ,500 rril P,G 

Dod' QAS00700_.NET 

. ' . .' ·. 

Oate: 1l.f1S/92 
~111:e 1 of lS. 

Pre&crvation 

:HN03'to pH<i 

HN03 to pH<~. · 

200.7 .. '6 Month•. 500 inJ P,G · "· HN03 to pi·f<2 

fl~me 

.. ICP 

tlarrie · 

. fumace 

ICP 

flame 

·furnace 

ICP. 

. · fUrnace : · 
. ---· 

. AA, hydride 

ICP 

~CP .·· 

. furnace 

ICP ' 
-\ 

_;flame 

,furnace 

-ICP 

flame 

. furnace·. 

ICP', 

-&mo. 

IGP 

colori;netric 

ICP. 

' 7020 

204.1 

. 204_.2' . 

ioo.7· 

7041 . 
. . 

6()10. 

206.3_ 

ioo·.7 

6010 

'7,0p 

208.2 

200:7 

7080-

'7081 

6010 

210:1 

:210.2 

'2():0.7. 

1090 

.-7091. '' 

6oto. 

212.3 

6010 

• .I 

'6 Monlhl 500 In! P,O HN03 to pH<2 

SOQ~ P,() HN'03 !0 pH<2 

·6 ·Monlhs' . . S0o oil P,O. HNC)J tci pH <2 . ·. ' 

· 6 Moplha ~ nil. P,G . HN03 to pH<2 
.. . 

6 MOQihl. ' :_500 m1 P,O . . •· HN03 to pH<2 

.. ·(; MQ:nihl . . . . soo m1 P,G · 'ID:l03 to pH <2. 

6 Monilia · · .. 500mlP,G 

· 6.Monlh~ . ·. , soci ali P,O .. HN03 to pH <f. 

6 Months·· 500 mt P,O . _HN03 to'pH.<:l· . 

500 Enl P,G. .. HNOJ to pH <2. 
.. ·,· . ~ 

· 6 Months ·.soQ m1 P,G. HN03 tapH<2 

.6Months ' · _Soo ml P;G HNo3 to pH <·2 

·. 6 Month• . SOO'ml P,O HN03 to pH<2 

6 Moiltha-

6 Months . ·s9o ml P,O . HN03_tiJ pH <:2. 
6 Months · _SOO ml P,G 

.. . 
HN03 top~ <2 . 

6 Months ~miP,O • HNd3 io pH<2 

6:~ontha SOO ml P;G 

··-~Monilia. SOO in1 P,O. HN03 .to pH ~2. ·. ,· 

. SOO.ml i>;q .. -HN03 to pH<2. 

, 6 Monthi. · spa !ll1 P,G 

6Mon~s 500 ml P,G · · HN03 to pH <:2: 

6.Montha. soc) mi P,a· · · HN03 io 'pH <2 

.6 Monthi .. ·. SOO ml P,O 

6 Montha · , , SOO mi P,O· : HN03 to pH <2 

· 6.Moritha 500 inl P,G I:IN03 to pH :<.2 

6.Montha sao mlP;o · · · HN03 to ~H<2 

sao mi'P,a · 

• I 
_,. 

,_: 

·,_, 



l-A Co~orati6~ 

' ' . . . 

Parameter' . 

Cadniium· 

··.Calcium-. 

•,)· 

.·. ·,, 

Chtllrnium. 
Hexiva1ent 

Cobalt 

··-

Sample Holding Tunes and ~e5eryatio'n Requirements: 

;_ 

Metals_'i.a Wa!~r-Conti.a!Jed;,. 

-Tecilnique MethOd Holding Time 

.flaffi.e 213.1 ·.·1 6 Month• ' 

213~2 , . 6 Month• 

ICp.' 200.7 6 M,ontha: 

.flame' 7130 . 6 Month• 

7131 6-Montha 

6010 6 Monthi 

· 2oo.i 6 Months 

215.1 6Mo~ilu ·· 

_ titrimetric .215.2 6 Moinh• 

flame·. 7140 6 Mooi1u 
. ·-

·6010 . ~Months 

. 218.1 .6 ~or1tha' 

: 218.2 6 Months 

.. ICP', 200.7 6 Months 

·flame 7190 6 Month• 
, 

furnace 7191 6 Months-

6010 6 Moilths 

· Coprec:ipitation 7195 24 Hoon 

eolorimetric -7196 ·, 24.Houn 

_ flame 7197. 24}{0\l~ 

7198 24Houn 

flame 219~1 6Montha. 
;. 

. furnace 219.2: · . 6 Months 
.,. 

>ICP-. ·200.7 6 Months 
..... 

- flame 7200 6 Month~ 
' 

furnace '72Ql 6 Mo!Jlh• 
. J 

.·ICP_. 6010 6Mo~~ 

·.;_. 

' ' + 

Con.~ine.r 

500 ml P,G 

500 m1 P,G 

,500 ml P,G 

500_ml P,O; 

500 ml_ P,G 

-_ 500 rnl-P,G 

500:n'll P,G 

500 mlP,G 

.500 m1 P,G 

•500 ml P,G 
.. 

50() ml P,G 

' 500 ml P,O 

~~P,G 

500 ml P,G 

500 ml P,G 

500 ml P,G 

SOO.ini·P,O 

500 mli',G 

500 uu P,G 

500mlP,G .. 
.• 

500.~_-P;G .. 

500 m1 P,G 

500 m1 p;a 

SQO m!.P;O 

' sOO lnl P;o 

· 500 mJ·p:o 
. SOOmi'P,G 

,. 

_, 

. ,L .• · 

.}' 
_ DOc.l_ QAS00700.NET 

Date: 1 fllSitJZ 

Pa!.!e 2 of 18 • 

!'reservation 

HN03 to pH<2 

HN03 to pH<2 

HNOJ to pH<2 

HN03 to pi:I <2 

HNO~ to p_H<2 . ' ' I 

:HN03 to pH <i .. 

· HN03~pH<2 
: . ·. 

HN03 topH<2 

. Cool,_4 C. 

· .. Cool, 4-c. 

Cool, 4 C. 

'cool, 4 C. :- I 
I 

· HN_03 to_ pH 9 . 
' I ' . . 

: HN03 i.o pH,<2 -I 

· .. HN03 to pH <2. 

HN03 io pH<+ 

,._· 



· .J:A· Corp.pni.Oon . S~mple Holding Times and Preservation RNuirements · 

· . . r·. 

M~~s in Water-C~ntinued.~. 
' 

Parameter ' . Teehnique I Method Holding:Time 

' . Copper ICP 200.7 6 Montha 
/; 

fl~me ·. 7210 · 6 Month• 
.. 

fum:O.ce 7211' 6,Month~· 

ICP (1010 6Month1 

, ·· ·Iron~ : f\ime 236.1 6,Monthi 

'· 
·furnace 236.2 ·. 6 Montha 

., 

ICP 200.7,.· 6 Months 

: .· f\a.me '7380 
.. 

6 Month•, 

"' furnace . 7381: . •· 6 Moiltha 

ICP- .. 60!0' 6Montha 
'•· 

Lead' · flame . 239.1. '6 Monilia 

tu~~e 239.2 ·. 6 MOnths 

.. 
ic·P .20Q:7 6Monthl 

flame 7420' 6 Months. 

rUm.ice 7421 6 Months 

ICP 6010 6Months 

·. Magb.esium flame 242.1 · 6 Mo,ntha 

fimuce ~9.2 6Months 

"·'·.· ·flame 7450 6 Monthi. 

furnace 7421 6Moniha 

Manganese · flame 243:1 6 Morithi 

furnace 243_.2 . 6 Mon!ha 

ICP -20(p. 
,· 

6-Months '' 

flame .. 7460 ., 6 ~{oath•• 

· .. ·furnace 7461· 6Months 

ICP 6010 ,. 6 Months ; 

Mert:ury. c:old vapor-manual 245.1 28 Days 

cold vapor-automated 245,2 28 Daya 

eold vap~~-!_nanual '7.470 
.. 

28 D.•Y• 

' .• 

··,. 

> • •• 

Conliiner 
. . 

. 500 m1 P;o 
,. 

· .. 500 mi P,G 

500 m1 P,O 

SOO ml P,G 
·,· 

500 mlP,G 

500 ml P,O 

500 izl1 P,G 

.· sOo. ml P,G 

500 ml P,O 

500.i:ill P,G 

500 ml.P~G 

. 500 m1 P,G 

soo:m1 P,a 
; 

Soo tril P,G 

·soo~ P,G, ·.· 

500 mlP,G '" 

.·., 500 m1 P,G 
,. 
500 znlP,G 

50Q ml P,G 

500 mi·P o· . . '··. 

.· sOo mlP,q 

' 500 ml,P,G 

500 mlP,G 

.·.soo_zD! P,o·· 

500 nu P,O. 

.SoQ lnl P!G 
' . 

5oo m1 P,G 

SOO_ml P,O· 

soo ml'P,G 

..... 

D:~te: 1 i/18/92 
-P:~geJ of IS 

< ·, 

P!Uervation: 

HN03 to pH,<2 
... 

HN03 to pH<.2 
. ' 

.HN03 to_pH<2 

. H~03 ca,pH <2 

HN03 to pH<2 

•.'•'1 
HN03 ~ pH<2. 

Ji,NOJ to pH <2, 
,, 

HN03 t0 pH.d· 

l{NOJtopH~(. 
HN03 to pH<2· 

HN03 to pH<?-

HN03 tOpH<2 

.HNOJtopHq' 

HN03 to pH <2 

HN03 to.pH<i 
•. 

'liN03 to pH<2 

HN03 ti:l.pli<2 
.. 

HN03 topH<2 

iiNoJ to.PH<2 

. HN03 to pH<2 

HN03 ta'pH<2. 

HN.03 te.pH<:..2 

HN03 to pH<2. 

HNOJ to pH·<2 
,. 

'' HN03 io pH.< i 

' HN03 to pH <2 

HN03 tO-pH<2 
• I . ·. ·. • 

.: HN03 to pH :<2 

HN03 io pH<_l 



[EA Cor1ior·a~ion -
,. . . \ -

-Sample Holding Times and Preservatioo~Re-qui:re'"ents 

. . . . 
Metals in Water-Continued .. ~ 

·-Parameter • Technique Holding Time 

Molybdenum · flame ·· 246.1.. 6 Morilha· 

. furnace · 246~2 6. Morilha 

ICP 200.7 6 Montha 

·· flame · 7480 6 Montha 

furnace 7481- 6 Monlha 

iCP 6010 · '6 M,oritha · 

Nic:lcel fl~me · 249.1 6 M~nlha · 

·furnace 249.2 6 MoiUha 1
· 

· :ICP 6 Montl:la 

flame 1520 6 Montlia , 

. : ~ .. 
7~21 6.Molllha 

;ICP 6010 6 Months 

258.1 6Montha 

ICP .200.7 ~. 6.Monlha·· 

: flame.· 7610 6 MonrJia 

... -~ 6o10 .6 Months 

·Selenium,-.. · :ItP · ·.1JJ0.7 · 6 Months 

6 Months 

_AA, ~ydride 270.3 ··6-M(!ntbi 

ICP. - 6010 6 Months 

.. 
774{) 6 Months furnace 

_._,. 

• AA, hydride 7741 6 Monthi 

Silica·· ICP , '200.7"' 6 Months. 

Silver · · flame_ '212.1 6 Months 

-·fiimac:e 6Monthl: 

; .• iCP 200.7 6 }dootha 

tliime 7760 6 Montha 
- I . 

7761 '6 Months 

ICP 
" 

'6010·· ·6 MQntha 

·:., 

,·, 

->··,·· 
:· ,_·· '. 

toiitainer 

· 500 m1 P,G-

500 m1 P,G 

500nil P,G 

~mlP,G 
I ' 
~miP,G 

500 ml ~.G 

soO m1 P,G 

500 ml-P,G 

500m1P_,o: 

.soiJ miP,o' 

_ '·500'ml P,G. 

_500 m1 P,G 

500 mi P,G 

.. 500 ml'P,G ·_ • 

·_500 ml P,G 

SOO m1 P,G 

500 inlP,G 

500 m1 P,G 

500 ml P,G 

'500 m1 P,O', 

500 ml P,G 

50Q m1 P,G 

~miP,'o' 

.500 ml_P,G 

. DoU QA$007.00.NET 

,, 

Date: 11/lS/91 
:· Pil~e:4 of IS 

Preservation 

HNO~ 10 pH<2. 

HN0310 pH<2 

l;fNOJ to pH <2. 
- . -·· : 

HN03_10 pl-!<2 .·. . j 

HN03.topH<2 

HNC>3 10 pH <2 

HN03 ll) pH <2. 

. HN03'10 pH<2 

. HN03 10 pH <_2 

· -'HN03 10 pH<2 

'~03·10pf!:<2 

HN0310 Pii<2 

. HN03 IO:pH<2 

-. HN03. IO•pH <2 

HN03·10 pH<2 

.HNOJ 10 pHd 

~N0310pH9 

HN03. t0 pH <2 

. HN03 10 pH <2 

HN03 t0 pH<2 

,HN03 t0 pH<2-
·-

Jili03 10 pH ~2 

__ }{N0310 pH <2 

_HN03 10 pH <2 .. 

-HN()J 10 pH<2 

1,\ 

·.,· 

". 

i 
'I 

I 



lEA Corporation 
. . ' 

· .. SarTtple Holding 'fimes a~dPreservatiQn Requlrements 

-· 

·,' 

Metals in Water-Continued ..... 

Parameter,. • Tec~nique Method Holding Time'. 

'Sodium flame i73.1 6Monthl 
I 

ICP 200.7 -_ 6 Month,& 
·- ,. 

I 

flame 1770. _6 Monttii 
'.'· 

ICP (i()lQ 6 Month• 
r· ,. 

.Thallium 
.. ~- .. 

flame 279.1 -.6 Month• 

·- fui:nac~ 279.2 -6 Months • 

'. 
ICP 200.7·.-- 6 Mentha 

_fiaine 7~:40 -- 6 Month• 
.,, 

-furnace ·. 7841 6 Monthl 

ICP 6010 6 Monthi 

-Tin- flame 282.1 -· ~-M~nths· 

,'furnace '282.2 6 Month• 

flame· 1_810 · '-6,Montha 

Titanium ' ( 6 ~ontb~: flame· '283.1 

furnace 283.2 6 Months. 

Vwdiutrt . flame- '2$6.:1 6 Month•' 

'furnace 286:2 - . 6 Mo~ths _-

'' 

ICP 2oc~:7 _ ·· 6 Months 

flame 7910' 6 Months 

• furnace .7911 6 Month• 

icp' 6010 6 Month• 
;_ 

Zi!lc: flaine 289.1 6Month• 

furnace 289.2.· t. 6 Months 

ICP 200,7 · 6Montha · 

-flame 7950_ 6 ~ont,.'u 

furnace '•7951 · 6}.{on~• 

ICP 6010 ·6 p.,{ootha 
. --

·•,. 

~ . ' ; 

'· 

Container 

500 mi P,O 

SO() ll11 p. 0 

sOO ml P,O 

500 mi:P;o_ 

500 ml P,G 

500 ml P,O 

'500:Dll P,O 

500 ml P,O 

·, 500~ P;O-

SOO_ml P;O 
,. 

500 ml P,G: 

. SOO,riu P,G. 

SOOmlP,O 

,500_ nl1 _P,G 

500 In!. P,G 

.500 ini ~.G 

.SOOml P,G 

-

.. Soo ml P,G- · 

r 

500 lnl..P,G ---

. 500 [rll_ P,d 

SOOml ~.G 

sOO ;ruP~G 

'5Qo·m1 P,G ,, 

500 ml P,G,-

500 mJ P,(f 

SOQ_~P.G 

,50() inl P,G 

i 

!. 

-Docl QA500700.NET 

' ' 

· Date: -I 1/_lS/92 . 
·- Page 5 of _IS 

p'reaervation 

HN03 io pH<2 

. ' H~03 to pH <-i 

_-

H,N03 to pH_<2 

'HNOJto pH<__2- ' 

•- I-,· .. ·,·. 

HN03 io pH<i· 

HN03 to pl:l<2 

HN03 to_pH.<.2 

HN03 to pH<2 

HN03 topH<2 

. HN03 to'pH <2 ' ~ ' 

_ lllim to pH<2 

- _HN03 to pH.<2 _ -- I 

HN03 topH<2 

-- HN03 top_H<2' I: -
-HN03 top~-<i 

HN03topH<2' I-

HN03'tci pH <2 · 

HNOJ_ t0 pH<2-

l-iNo3_ to pJ{< 2 _ 

HN03_to pH-<:2-



)FA Gorporation 

· Acii!it): 

'Aikaliriity. 

Biochemical 
Oxygen 

Sample I folding Times and ~eserviitioa Requirements 
• o ' ' • I : ." •' ' 

Jechnique Method Holding Time · 

titrimetric 305.1 · _14 Daya 
-~~ 

14 bays_- . titrinietric 310.1 

5 dayi,'20 C. 4o:S.l 4S.Ho~ra · 

'') ·, 

.'• .. 

Colilainer 

.. 100 rril p ,d 

100 m1 P;G 

1 ()()() mi F., G 

·, .. 

-· . Do-e~· Q-:\S00700.NET 

· - Dale:. 11/IS/92 
Pa~;e 6.:or IS. 

Cool4 C. 

' 
titrirrietric •. 320.1 2SDaya HJO.mi P,ci 

., _ ·'""""
8
o_roe_ma

1111

"" .. ,__ndd_e __ (B __ o_·...,D_) --+---...,'""'------.,.-+---""---'--.,.-+--.,..-,.,------+,--_,....----,.--__,___;+----'.-;_..., __ ,;.•..,.-.,.., -.--. -. ""'~;___;,--, .:...j. .!,. ·.:: _ 
z:3cne required · 

Chemical Oxygen 
D~nd(COD) · 

Fiuoride. 

Hardne&i, Total 

Iodide 

,M,Oihyleno Bluo' · 
Activo Sub~_~cei 

Nitrogen 
Amm:oriii. : ·. · 

titrimetlic, mid-level .. 410.1 

tiltifl!etric, low-level_ .. · 410.2 

.• . titnmetric, high~level 
·' 

. 410.3 

autorriated-<aloriinetric '410..4. 
.. 

28 Daya 

28 Daya 

'28 Daya 

'·28 Daya" 

'> 

som.t I',o: 

50 ml_P,O:. 

sOml P,~ 

·so mi P;9 
.. 

. Cool 4 C, H2S04 ro pH <2 j·· 
C.001 4 C, }:12S04 ro pH. <2 

: ._c001 4 c, H2S04 to-pi{ <::2 

50 ml·P,d . col~_rimetric 325.2 28 Day• 
I 

colorimetric 9250 28 Daya. 50 n\l P,G 

_ none rllqUi.-=d · 1-· 
~-+------~--~----~~~~~--~~~----~~--~~~---.~~--~~-.i 

rione requi~ - 1 

titrimetric 9252 28 Days 

. Colorimetric 9251 -· .. 28 Daya• 

~menable to chi!Jri~e 3~5.1 1.4 Days 1 ~-. 

spectrophotometric· . 335.:2 14 Da~s~ 

·.:rota!, uv 335.3 14 Days 1 

_cOlorimetric 9012 . i4,Days 1 

distillation 340.1 28 Day~' 

ion selective electrQde 340;2 28 Days 
.·, 

colorimetric . .-J4o.3. 28_ Days 

Colorimetric 130.1 6 Months 

· titrimetric l30.2 ,6Moniha 

titrimetric 345.1 24'Dayi 

colorimetric 425~~ . 48 Hours-', 

' 
c:olorimetric,phenate 35().1 '2.8 payi' 

distillation 350.2 -·_28-Daya 

ion ·ae~_eCtive electrode 350.3' . · 2~ Day• .. 

-so m1 P;a 
so·mi P,G. 

· ·Soo mlP,G 

500 ml.P,G 

soo ~-}'i,d 

500 ml;P,G 

sOO ml·P,G 

SOOml P,G 

. 500 ail P;G 

.·, loO.m! P,G 

100 _ml P;O ._ 

;100 ~ P,G 

SOOml P,G 

.. 
500 mlP,O 

.. 
'· 

~mlP,o· 

SQ() rill P,G ' 
.. 

·-none~u~ · ---~ 

.·.J ( 

· C_ool4 C,,NadH ro_pH> 12 · 
· - A&cotbic Acid 1 

· Cooi4~C,Ni.O_H !OpH_?-li" 
·· · · A&corbic 'Acid 1 

Cool 4 C, NaOH to pH> 12 
· ~r:bic Acid 1 

. · • 

cooi-~ c, ~~o~ ~pH; 12. -j, 
· A~or:bic Acid~> 11 

none required . 

· · ~one ~uired 
.,· .. ,· 

... l{N03 to pH <2 

~03topH<2. 
~; .· 

Coo14 c. 

'Coo14.C. 

tool. 4 c, H2so4 ta pH <2 

C()()l 4 C,· HiS()4 ~ pH <2 

Cool 4 C, H2s04 to pH d 

,, \ 

···. 



.. . .. 

TF.A C:o:rporatiort Sample .lloldirig -Times and Pr~~atiori Requirements 

: ··. 

.f 

.,. 

Pirameter J . ' 

.. Nitrogen·TKN · 

Nitrate 

Nitrato-Nitrite . 

Nitrite 

, Oil & Grease, 
Total · ' .. 

Petroleum 
Hydrocarbons 

pH 

. . . 
Phenolic•,. · 
T ~R~ovei'able 

. "/ . 

Technique 
\' 

colorimetric,plienate . 

block digestor 
... . 

colorimetric 

ion ~lective electrOde 

colorimetric, brucine 

. ' . ' 

cadmium reduction,. · 
·aut.> 

:C:admium ffiiuction, 
manual 

spectrophotometric 

·gravimetric 

"IR 

'gravimetric 

JtaVimetric-sludge : . 

IR 

. electrode 

·: electrode 
I. 

test_paper 

colorimetric ' . 

·4AAP, Manual, 
Distillation ' 

4AAP, Auto; ' . 
DistillatioO: ; ; .. · 

.MBTH, DistiUt,tion 

Pho&Phorua, Ortho . ~lorimetric; alit() 

.· colorimetrlc,. ~Ingle 

c(llorimetric-dual 

tOtal, yto, blc:ick 
: c!igeater 

Method· 

351.1 .. 

351 .. 2 . 

351.3 

352.1. 

9200 

353.1' 

. 3:S3.2 

'353.3 

354.1 

·' .. · 413.2 . 

9070 

9071 

1S0.1, 

. 9040· 

.9041 
''. 
420.1 

420.2 

9065 

. 9067 

365.3. 

·365.4 

· .. . ' 

28 Daya_ · 

. 28Daya • 

48 Haurl. 

,48 Houri.· 

i&:Paya 

28 Daya 

28 Day• 

·48 Houn 

28 Days' 

'28 Days · 

. 28Days· 

14 Days 

in-field 

· in-field .. 

in-field · 

28 Days . 

28 Days 

.280ay~ · 

. 2~·Daya 

48 Houn 

48 Houri 

·· .. 

48.Houn-·' 

-,' 

Container·· 

. SOO riU P;O 

500 ml P,'G 

100 itJ P;O 

100au P,G 

100ml P,O. 

100 n1l .P.9 .· 

.100 m1 P,O 

·100 ffil P;O. 

1000 ml.G only 

. loOO mJ G o_nly 

· 1000 mJ Oonly 

1000 ml 0 o~y 

500 riU P,G' 

SO nll P,9. 

·-SO ml P,G · 

:SOO.m1 a only 
· .... '• 

500 ml G only .·· 

~ .ml G !)nly · 

· 500 ml· 0 only· 

· 500 1nl 0 only 

so mJ P;ci: 

: 'somi P,O 

-.so~'P,G 
SO i:nJ, P,G 

' . 

. DOci QAS00700.~ET 

D:~te: 11/IStn· 
_Pa~e 7. of IS· 

· cc>ol4_C; ~C>4 to pH <i 

Co614 C, H2S_Q4 to pH <2 

Cool4 C, l:I2S04 to pH <2 

_ Cooi 4 C, JPS04 u) pH :<2 ; . 

. coo: 4 c.·· 

·. · ·.· Cool.4 C .. ·• ·_j 

· c.X:t 4 ~. H2S04 ~ pH <2 I 

·. COol4 c. 

... Cool4 C, ~CL or H2S04 
.to pH '<2 

· Cool4 c, HCL'or H2S04 · 
., ·to·pH <-2 · . 

. Co0l 4 c; HCL· or H2S04 
· • . to pH <;2 . 

:·Cool 4 C, HCL or H2S04 · 
· . to pH· .• (7. . 

.CQOI4 C, HCL.or H2S04 
· !0 pH <2 · · 
~ot'applic.alite 

· . not app1icab[e 

not ~~plicab[e 

;C~l4.c, H2S04~'pH ~i ! . 
C~l.4. c:· H2S04 to pH . < 2, · 

Coo14C,J¢04 to pl{ <2 

Filter irninediately,,Cool4C. 

• ' ~ J 

Filter immediately, Cool 4 c . 

. F"uter immCdiately, Co(:, I 4 c - . ' .· .- . 

•:' 



', 

IEA Corporation·· 

Pa['llmetet.' 

~osph~~s. Toul 

.'Residue (Solids) 

Specific , 
Conduc.l!ln~e 

. , Sulfate: 

,Sulfide 

· ... · ., 

Total Organic
Carbon (IOC) 

TotAl Organic ' . 
·Hali~ea (fOX) · 

.,. ·' ·-: 
1.'-: 

. . ~ •'. 

~ •• r 

Sample Holding Tunes and Preservati,onR~uire~ents 
. . . ' . . .. ·. . 

, · Docl. QAS0070Q.NET · 

.Wet Chemistri~s in .Water;.contin~ed.'.: · 

Technique Method· Holding Time 

· colorimetric, auto 
., 

I 

· 28 Daya ·' 
365.1' 

.•:.' 

colori':"etric, single 36.5.2 .48 Houn · 

· c'ol()rimetric-iiU.I 365.3 48 Houri 

.. 
tol&l, _auto, block . 365.4 ·. 48 Houn 

digester 

filterable· (IDS) 160 .. 1 7 Day a'. 

non-filterable (fSS) . 160.2 7 Daya-

!Ot&l (ts) 160:.3 7 Daya-

~olatile 
.. 

160.4 7 Daya -· 

Conuiner 

so m1 P,O " 

SOml P,O 

SOml P,O · 

50.ml P,O · 

' . ' 

100 riil P,O · 

100 m1 P,G 

. -..' ' ' . 
· Dste:J 1/IS/92 · 

Pa~;e 8 of IS 

. Preservation .. , 

C:ool4 c, H2S04 10 pH <:2 

Cool 4 C, H2S04: to pH <2 

.. Cool. 4_C, H2S04 to_ pH <2 . 

Cool 4 C. H2SO.fto pH <2 

, I· 

CO:ol4 C. 

100 m1 P,a· Cool 4 c. · I. 

100 mi P,G : . · tool 4 C.' ' t " 
~--~----------+-~~----~~----~~~--~--~--~--~~----~~~--------,1 •.· 

~ttleable 160.5 . 48.Houn 100 n:U P,G Cool 4 c .. '•; 

meter 120.1 28Days 

meter . 9oso· 2S'Daya 
~,..-------"""'-+-----,..,..,,---'-~+--'-'---_;.,...;_,._+ __ ::-:..;.·'. -:.....,.:;...,::..,;· ..;.' --..,f--,..---· . ...;.:-·:...,.·.,...: :z--:t 

ion chro,matography 3oo.o 28 Dayl 50 ·;ru P,G . . Cool 4 C. . ·' ,.· 

coJori;netric 375.1 '2~ Days 50.rril P,G . Cool4 C. 

gravimetric 375.3 28-Days.' ~ SQriil P,G . , Cool4 C. 

.. turbidimetric 375.4 · 28 Days ·' 
. . 50,ml P,G . Cool4 C . 

colorimetric ' · 9035 28 Days 50 m1 P,G 

colorimetric ·9036 28 Days Cool4 C., 

turl,idimetric •9038 28.0ays_' Cool4 C; 
. . ' . -

titrlritetric 376.1 7 Days 500 m1 p o .· c~1 4 ·c, ZnAciNaOH ~ \ 

~-:-~------,......,.,-;...~-~...,.---+---,...------..o.;;...+--·-'"---· _· ................. +-_ .. ;..._,_ ..... · . ....;;·p_H_>_9..;.· ·· ........ _· _·...,.' ~- . 

Cool 4 c, i:r.Ac.f!ia.OH to ll · colorimetric 376.2 

colorimetric 90_30 

' 
combustion or . 

: 
415,1 

~xidation 

' · cOmbustion or 9060 ' 
oxidation 

titrimetric 9020 

n~helometri~ · 180.1' 

7 Days. 

7 Days. 

2~ D~ya 

,28Days' ·· 
. ' 

. 28.Days 

48 Houn' 

500 m1 l>;o. 

50 ml P,G 

~50 ml P,G . 

. lOOO ml G only ' 
. No ~~d&p~ce 

pH>9 ,, 

Cooi·4. C, ZnAc!NidH to·. 
· .,pH,>9 

:Cool 4 <:. HCL or lfls04 : 
to pH <2 

Cao1'4 C, HCL o~ ~04. _.· 
to pH <2 

.. Coo14C, ., 
H2S04 to pH <2:J . 

· Sodium S~lfite 

cool 4 c. 



.-., .. ,,_·· 

,.-
(. 

. . ' . 

I:~A: Corporati_on . . Sample Holding 'flmes and ~eservatjon Re<juii"em~nts __ . 

' . 

Par~ meter ~ : . 'T~hniquo 

·. - .. 
Halogenated ·. . gaa chronU.tography. 

Volatile Organics 

· Non-Halogenated

Volatile ,Organics 

Puri:eable 
Aromatics 

. Acrolein &. 

Acrylciriitrile-. _ 

}'benola 

'-:·. 

Phthalate Esters' 
. . ' 

. ·. -. 

Nitroll4mi~es-
·. 

· -- . Orga~hlorine ·. 
·Pesticides· 

a!ld-PCB's 

_. _ Po!yn~clear 
· Aiomatic 

Hydrocarbons 

(PNA~s)' 

_.-

- - gas chroiTIItography 

·gu chromatography · 

gaa chi;O~tography 

gaa Ch_roinatography 

. -. . 

gas· chromatography. · . _ 

gas chfomatography 

gas,i:hrorri.atography 

gas chromatography_ 

-gas chromatography · 

-gas ch~matography . 

gas_ 
; I 

chromatographyiLC 

gas chromatography, 

·HPLC 

Method'· 

601. 

. 8010 .·' 

8015 .. -, 

60'2 

8020 

603 

-8()30 

6o4 .. 

8040 

606' 

-. 
8060-. 

-_ 607 

608 

8080 

610 

8100 

,, 

."> • L 

..·•. 

t4 I>~r· 

14 Daya. 

.r'. 

_1~ Daya·'-

7ti4 Daya' -

7il'4 Dayl' 

14 Daya 

14 Da~a _--

ext>7 Oaya 

anal.~ Days 

cxt.-7 pay's 

anal.~ Days 

ext.-7 Day: 
· anal.-4<> Daya : 

en~-7 Days - -_. 

anal.-4<>. Days 

' ext • .:ioaya 

, &I)At-40 Days 

ext.-7 Days 

- anal.-40 ])ay• 

_ext.-7 Day~ 
~nal.-40-Days 

ext_.-7 Days_.· 

ilrial~-40 Dily1 

' . . . 
ext.-7 Daya 

anat,.-40 Days 

, eit_t •• 7 Daya 
, anal.-40 Days 

·-

·( ',.· :··.· 

. .. ··. 
' ~-

Cqritainer 

. 'Jx40 m1 vialil 

3x40 ml vial• 

' 3x40 m1 viall ' 

· .3x40 ml vials' 

3x40 ml viala 

-3x40 Du viata 

iL; AmberG· 

I L, ~be~G· 

·1 L, AmberO 

1 L, Ambe~-G 

fL,:AmberG. 

. ·. ··. 
_ 1 L; :Amber G' 

'· 1 L Ainber G 
·' .... ·' 

-1 L; Amber~ 

I L,Arit~ero· 

. ; 

· · -Date: 1 itlS/92 .· 

Page ·9 of IS, 

. -. P~rvition · 

-_, Cool 4_ C.,Tiiioaulfate '. 

- Cool 4 c.;fhi~sulf.atC.' 

:c~l 4 C~, HCL t0 pH<i; -
. - ·_ Thio5Ulfate •.: · 

' ' ( - ' 

Cool.4 C.-, HCL:to pH<-2,_. 
-. ·- Thio~lfate • 

Cool 4 C., HCL t0 pH <2. : 
"Ptio&Uifite •- · 

c0ol4 C., HCL to'pH S, 

eoot 4 c_:· J:ic~ to p~I s. ·1.-. '; 
: · · Thio5Ulf4te ' -- - · -

- · nio.ulfite • · · ., 

. . 

~1·4 9:,Thio5U_lfate 0 1 

I 

•Cool :4 C.,Thici5Uifate·-•. _ 

cool 4 c;;Thio&Uirate' 

. c~i 4' c.,Thiosulfate' 

. Cool 4 c.,Thio5Ulfate. 

Cool4 C.!Thio5Ulfate' 

. ' ' 

Cool 4 C.,Thiostilfa~' 

. . ' ' . . 

cool4 c.,Thio~Ifate • 

.,\· 



·I 

leA. Corporatioq 
· .. 

Sample Hold~g Times and PreServation Requirements, 

i• 

.. ;_ 

Paraine'ters by Gu Chromatography in W~er-Continued~ .. 
\'• 

Par&~eter, 

Chlorinated 
Hyd~a~oO. 

gu c:hro!Mtogrsphy 

· . gaa chromatography'. 

. gaa ehrom&togrsphy 

Organophoiphonia · ~~~ cbron:wtogrsphy : 
. PudC:ide. . 

Method 

612 

. 8120 

8140 

Holding Time . 

' ext.-7 Days 
ana1.4l Day~ . · 

. ext.-7' Day a 
anat-40 ri•r• . 

ext."7 Daya' 
.. anal.-40·[)aya 

' ext.-7 Days . · 
.anat-49 Daya 

Contiiner 
.. '.' 

1 L; ~berG 

1 L,.AmbcrG 

1 .~. A,mb'cr G · 

i. 

. Docl QASOC)7~0.NET 

: 'bate: 11118192 ,·. 

Page 10 or 18 

I. 

· cool 4 c.;ru65ulr.~ • 

coo! ·4 c.,Thioililfate • 
. ' ' ;. 

COol 4 c.,Th\oaulf&te • 

. . 

Cool.4 c.,Thio,Allf&~ • · 
. . 

Chlofi!\a~ . gu Chrom,&togrsphy 8150 ext.~7 D&ya 1 L; Amber <l... C~l-4 C.,Thi~iiUifate i 

~·H=e=·~=i=ci=d=e-~=====2::::==============~=================~=·=· .=40=·=·=D=ay=a=.*=Z=============:db===· ·==.·===·====·=· =·=·~··==.===~' 
.' '~ 

·,: 

·_·(_ 

I ' .. 

I. 

i'· .· 

/ 
·~ 

.,_ 

. ' 

:1. 



IEA CoqJbratiori' 

. ~ 

. Purge&blea 

-.· ., 

.. ; ., 

::: 

S~111ple Holding Times ilnd Preserv~tio~ Requirements. · . . .·· . . . . 

Technique 

GC/MS-624 list 

Hwrdoua Substance 
lin 

· Target ~mpound list 
.(TCL). . . 

Priority POUutant list 

Hazardous Substance 
lin · .. 

' . 

Target' Compound list · _. · 
.(TCL) 

· Append!~ IX lin 

o· 

J\.ie!hod 

624 

624 

624' 

8240 

8240 

8240. 

8240 

·'. 

.. · 

. Holding Tim~ 

.• 7114 [}aya.7 

'r 

. 7l14. Day•' . 

7114 Day•' 

7/14 Day& 7 

!114 Daya 1 
• 

' 
7/14 Daya 1 

-7114 Diya 7 

7/14 D~yl? 

. 7114 Daya~-~ · 

'·•. 

'·,: 

-.,. 

.Con~iner 

. • 1!: ~;· ~- . 
.· 3.x40 ml vial• 

,. 
' 

3x40 mr viab 

3it40 ml viall 
•'(· 

: 3x40 ~ viala 

3x40~ via!i l 

·, 

3x40 ~ ~ii11a· 

3x40 ml vials 

· 3x40 ml vials 

· 3x40 ail vials 

.. l 

·.·. 

'i 

-· 

. D<Jd QAs00700.NET 

o:~te: zuzs/9Z 
P~i:e.lf of IS, 

PI'Uerv.ation 

Coor4 C., HCL'to. pH.<2·, 
·., -Thiosulfate.' ·. · · ' 

Cooi4C., HCL to pH<l, 
.Thiorulfate '· 

Cool 4 c., HCL to pH<2, 
•' Thio~lfat~' . 

Cool4 c., HCLtopH<2. 
· · .. Thio51llfate '. · 

Cool4 C., ·I:IC.L t0 pH <2, 
"IJ!iosulfat.e • .. 

Coal 4 C.·, HCL.to pH <i, 
· · ~i~sulfate' · . I 

Cool 4 .c:, HCL to pH <2, 
· tbioruifate ~·· 

. Coo! 4 C., HCL to jiH<2, 
· ibiorulfauf' · 

. ~ool 4 c., HCL to pH <1,. 

I · thio,ulfate' 

.·· 



lEA Corporati_on.: 

'' ~ II 

_ .. 

Base-:NeutraF& · 

Acid 
ExYactablea 

I. 

Sample Holding Times andPresei'Vation Requir~merits 

· T~hnique 

6:25 iist 

· Priority Pollutant list . 

Hwrdous Substance. 
list'.· 

., I 

Tatge_t Compound lilt 
crcL> · 

. Ap'pendix IX list 

· Priori~ Pollutant list · . 

'ilaiard~s Substance · 

,lis;t 

· Target Compound,liit · 
(I'CL) 

Appendix IX list 

Priority _Pollutant list 

. I 

Haiardoua Substance ·. 

list 

Targ:et Compoundlist · 

(I'CL) 

· Appendix IX list 

.. ~. ' . 

• 

. . . 

. Paramete.rs by GCtMS in Water 

Method Holdi~g Time 

625: ext .. -7 Daya· 
. ari.l.l:-40 Days 

625 ext.-7 Dayi ,-., 
an.iL-40 Daya 

625 ext.-7 Dayi 
. ani.l.-40 Day• · 

62.5 en.~7 Diyi 
·· •ll:IL:4o'Daya 

625 ' ,e:Xt.-7Diya · 
anal.-40 Days 

.. 8i50 ext.-7 J>ays' 
· •ll&l.-40 Day a 

8250.-: e7!1 •. -7 Dayl 
anal.-40 Day a 

8250'. eXl.-7 Days 
anal.-40 pays 

.8250 eX:t.-7 Day~ 
anal;-40 Da· ·a 
. .. J 

8270 on:-7 Day• 
· anal.-40 Days 

8270 . eXt.-7 Day• 
anal.-40 Days 

8270 ox.t.-7 Days 
anal.-40 pays 

8279 eit.-7 Days. 

anal.-40 Days 

,I ~ ' 

Do~ QAS00700.NET 

Date: 11/IS/92 . 
Pag~cl2 !Jf IS. 

cOntainer Preaervation 

1 L, A:niber a ·cool ~-C.,Thioeulfate' 

,. 

1 L, Amber}:~ C~l 4 C.,Thiosulfate' 

. ' 

11..,, Amber a ~ool4_C.,Thiosulfate' 

1. L, Amber ·a 
... 

Cool 4_ c·;,Thiosulfate' 

1 L,Ambera .Cool 4 C.,Thiosulfl.te ;.·: . ,. 

1 L; AmberG· Cool 4 ¢.,Thiosulfate' 

1 L, AmberG Cool 4 c;,Thiosulf~te' 

.1·L, Amber o· Ccol4~C.,Thiorulfato' 

,. 

1 L, Amber·O Cool 4 C.,Thiosu1fate' 

1 L, AmberG Cool 4 c.,'Tbiosuifate' . 
. ' . . . . 

1 L,~ei-G Cool'4 c.,niiosulfate' 

I L, AmberG -cool4 c .• "Thiosulfate' 

LL; AmberG CooL4-C.,Thiosutfste' I 
-

-1: 

.-." 

. '• . 

.\' 



Co~poration· 

. ,· 

· , Teehiuque 

··Alu.minum 

ICP 

· AA; hydride 

. Barium :name 

furnace 

· ICP 

Betyllium flame 

furnace 

BOron. ICP 

Cadmium flame 

ICP 

·,Calcium flame. 

-ICP. 

Cht'Omiu11:1 flame 

furnace · 

ICP 

. . 

··MethOd ..• : Holding Time 

7020 

6oio 

7040: .'· 

·.' 

. ; 

Container_ 

'109 g P,O 

IOOg P,p 

100 g P,G 

[}()c.! QAS00700.l1fET 

.. 
· .. Dlit.e:' llliS/92 

Pa~en <>fiS 

Cool4 C .. 

Cool4 C~ 

,Coo14 C. 

7041 · l()J g P;O Coci14. C. · 

. 100 g·P,G· Coci14, C ..... 

lOOg P,G. 

·7080 .100 g P,O . Cool4 c. 
I, 

I 7081 . .lOOg P,G 

li<no. · .. 100 g P,G, CooJ.4 . .c, 

100 g P,G .Coo14.C. 

7091: l()() $ P,G_ . '. Coo14 C. 

6010 lOOgP~G ~· .Cool4 C. 

6010 · 100 gP,G . ·. 

7130 ' ·too 8 P,G, C.ooL4 c:.: 

7131 ·100 8 P,G ·Cooi4 C. 

6010 lOOg P,G · Cool4 C. 

7140 .100 g P,G· C6ol4'C .. 

· .. 6010 Cool4 C. 1 .. 

; 100 g P,G Cool4 C . 

. 7191 . Cool4 C.· 

6010 , .6 Months 100 g P,G-. · Cool4 C. 

'I; 

. ·~. " 



I ~ .. Coq)orati~n Sample Holding Times and Preservatlo~ Requi~eme~t.S · · 

Metals in Soil~¢ootinued;,.·· 
- '\ . 

· Param~ter • Technique 
; 

~ Holding 1jme Method 
... 

Co\lalt ·name 7200· 6 Months.·. 

:furnace 7201· .· .6 Montha 

ICP 6010 6·Months . 

.Copper· 'fiaine 7210 6 Monilia 

fu,ma~e 7211 '• 6 Moritha' 

ICP 6010 6 Months 

·Iron. ~·m~ .7380 6 M9nths 

,.·.· furnace 7381 6 Months 

ICP 60l0. 
.-. 

6Monlhl 

Lead .· flame 7420 .6 Months· 

furnace, 7421 ·6 Month& 

ICp.· 6010 6 :M,onths 

\: 
flame 7450 6 Monthi 

ICf 6010 6MonthJI.· 

Mangane&e· paine 7460 6 Months· 

furnace'. . 746i .6 Monthi 

. ICP. 6010 6Months 

cold ~apor-manual . 7'470 · 28 Days 

cold vapor-manual 7471 28 o'aya 

·.Molybdenum· flame 7480 ~Months· 

furnace ' 7481 6 Mo~thi . 

' 
ICP 6010 6 Month~· 

'flame 7520 6 Mon~a 

furiace 1s21 · 6 Months 

ICP 6610. 6 Months. 

Potassiu~ flanie -761()' . 6 Months 

··ICP 6010 ·. 6 Months 

·Selenium · · ICP 6010·. 6 Morithi 

~mace 7740 6 Months 

'l I AA• hydride 7741 ·6.Months 

... 1. 

·.-;/. :• 

,·.l 

~ ., ·. 

'.; 

Containe.r 

100 g P,Q I 

100 g P,O 

100 g' P,G. 

IOOg P,O 

100 g ~.G 

100 g J>,d. 

>IOOg P,O · 
: 
100 g P~O 

···iOOgP,G 

100g P,O 

l~gP,G 

··tOOgP,G 

··too g ~.o 

100,g.P,O 

'ul9 8 I',o 

.160 g P,G · 

· IOO.g P,O 

, . , .100 g P,G . . 

,1~ g P,G 

100 g P,G. 

· 100 g ~.G 

100 g P,<i 

.100 g P,O 

. ~oo 8.~;o '· 

100 g P,G 

ioo'g P,G ·· . 

lOO.gP,G 

1()()g.P,G ··· 

100 g P,O 

<IOQ s ~.a 

·:~: .. 

,-1' 

Dqci QASO(l700.r>t'ET_ . , 

Dnt~:· IliiSI9Z 
".Pa~:e u· M·_IS 

P~rvatiori·. 

·c~I4C. 

coot4 c~ 
. . . . . .. • . . 

.€ocil4 c. 

Cooi 4C. 

Cool4 C. 

··(;0014 c. 

Coo1.4 c: . 

.Cocil4 C. 

C<>Q1.4 c. 

Cool4C., 

.. coot4 c. 

Cool4 C. 
' I 

· Cool4·c_. 

Cool4 c;. 

eo014 c: I 

Cool4 C. 

Cool4 c. 

Cool4 c.· 
;, 

·. Coat4 c. :. ·_,~-

Coo14 C. 

Co:QI4 C. 



J ~.Corporation· S~mple Holding. Times and Preservation Req~~e.ments 
" ' . . . ; .' . '. ·., ... ·. 

Metals iD. ·Soil:-Contmued .... 

· Parameter ' · . Tt~ehnique . MetJ;lod .}iolding Time 

··Silver -'flame 7761,) :6Mondu 

·furnace 7761 . 6 Montha 

1CP. . 6010. 6 Months 

Sodiu~ flame 7770 6·Montha 

' 
.lCP, ,: 601~· · ·6 Monthl 

Thallium ·flame 7840 ~-Month• 

furnace 7841 . 6 Month•. 

::. ICP 6010 . 6 Mootha 

·name ·. ._, 7870 6 Month& : Tin 

Vanadium· flame 7910 6 M.ontha 

fu_mac~, 7911 6 Molitha 

IcP 6010 6 Mon,tha 

Zinc flame .• 
7950. . 6 ¥oDth• 

·. 

fufT!4ce 7951 6 Months 

6 M'on$a 
... 

ICP 6010 

· .. 

';.' 

.~ i . 

; I 
. ·. 

·, .. · 

... -: 
.. -:..' .. _. : __ ·, . .... 

·conuiner ' 

100 g P,O. 

100 g P,G 

100 g P,9 

100 g P,O. 

1oo g P,O 

iOO gP,O 

'100 g ·P;o 

100 8 p;o:_ 

100 g:P,G 

·100gP,O 

100 g P,O ... 

.100g P,G·. 

iOO g P,O 

c 
19(} g P,G 

.. 

·lOOg P,o· 

.. 

· Docl QASOO'iOO.NtT 

· Dnte: 1lil8192 = 
Png~ 15 or-t"s 

' .. 

Pi-Uervation .. 

Cool4 C;. 

Cool4 C. 

coo.t-4 c~ 

' . 
Coo~ 4,C. 

Coo14 C. 
'' 
coot.4 c. 

· Cool4 C. · 

eo01·4C; I , .·~ 

· Cool4 C. 

c®t4.c. 

cO.:,t4 C. ' 

Cool4 c. 

Cool :4C. 

Cool4 C. 

Cool4 C. 

' ' 

,· .. · 

'·; •· 



',·· 
.' : .· 

\'' 

',.'. 

\ 
< 

<. 

. '. 

. \ 

-... 

. \ 

· _ __.; 

· .. ·:'1 

. I 

·I 

I 
,I 

·.I 

; . .I 
.I 

I 

··.'1 



1 t\.. Corporation 
;, .. . . 

· Parameter ,~ 

Haloge_nated-
Volatile · 

()rganlc:s 

Non~ Halogenated_ 

Volatile 
_ Organi~s 

Purje&bie 
Aio~tic:i 

Ac:rolein& 
Ac:ryic!Ditrile 

Ph enola 

Phthalate ·Esfen 

Ni!toumines 

orianochlorine . 

Pestic:ides_ 

and ~B'a 

. Polyn,uc:le.i~ _ 
Aromatic. 

· Hydroc&rbona · 

a'NA'a) 

Chlorinated 

. Hyd~rbona 

Organoplio5phonis , 
PeSticides ' .· 

,. 

Chlorinated 
·Herbicides 

. . ':. 

Sa~ple Holding Times and. Preser"Yation ~eq~-kemeni.S 

.. \( 

J :.· 

Parameters by-Gas Chromatography in .Soil '7,:,. 

Tec:h_nique Method HotdingTime. Conlainer, 

gu chromatography: 8010 14_D&ya· 3x40 ml vialS' 

'. 
.. 

gu chronw,tography 8015 .·14_ Daya 3x40 ~vials~ 

gaa c:hrtimatography 8020 14 Daya- :3x40 rn1 vials'-. 

'· 
... 

gu chromitography 
I 

80JO 14 Di.ya. -3x40 ~vials' 

· gas chro_ma!Ograpby 8040 . en.-14 Daya 100_-g .o,.' 
.•aoai.-40-Daya ' 

., 

'' 

gas chromatography : 8060· .. · ext.'-14 Daya · 100 g ;o' 
anal.-40 Days_ 

ga~ chro~tography 8070 
-t' .. 

e:ri.-i4 Daya 100 g ,G 

anaL-40Day~-

gas cll~matography 8080 ·· 'ext.-14 Days too'~ ,o· 
anaL-40 Dayl_ 

ga~ chroiriatography '8100 . ext.-14. Dayi 100 ~ ,G 

anal.-40 .Days 

' 'HPLC 8310 exi:-14 Daya 100 g ,G 

_ana1~-40 Daya 

gas chromatography 8120' ext.-i4 Daya ·, 100 g ,G 

ana1 • ..4Q. Days 

gas ch,roma~graphy 8140 ext:-14 Daya 100 g ,Ci 

ana1:-40 ·Days _ 

ga~- c:hromatography 8150, ext;~ 14 [)aya 100 g ,G .. 
. : anal.-40 Days_ 

' .. ·• 

• I .' 

i ' . 

; 

~ 

'. 

DocJQAsooioQ.NET .. · 

Dot~: 11/18/92 

Po~e 17 of IS 

P!Uerv~tioi) · 
/ 

-
Cool4 C. 

C6oi4C. 

I 

.Cool4 c. 

caoi 4c: .. 

Coo\ 4 c._ 

Cool4 c. 

Cool4 c. 

c~t4·c·~ 

. ' 

Cooi_4C. 

Cool4 C. 

Cool4 C. 

. Cool4 C:. 

Cool4 C. 



] 

~- . . /. 

'- · .. -

~· Corporation 
.. . . ·r '· 

Sample Holding :ri~cs and ~esen'iti~n Requireme~ts . DocJ QAS0070Q:!'·fET 

• Daie: 11118/91 
Page IS or'ts .· 

Param'eter • 

·.Volatile organics 

Base"Neutrl.l & 

Acid· 
Exinc~blei 

Tcc!l:lnique 

packed column 

· capillary coiumn 

aen)i-vol packed 

seg,i-vol ~p!llary 

Parameters by GC/MS in Soil · 

. Method Holding Time. 

824o .14 Days 

8260' l4Days 

8250 ex.t.-14Dayl 
· anal.~ Days 

8270 ext.-~4 Days ' 

ana,L-40 Days 

conu.i~er Preservation.· 

3~40 ml vials', · cool4 c .. 

Jit40 ffil viaia' .Cool4 c'. 

·tOOg ,G .·· CooL4 c~ 

.. toog.;o coof4 c. 
.' :, 

· '· If rcaidual chlorine il p~nt in the sample, 0.6 g of asc:Orbic acid il utiliud. Ascorbic acid ia only uaed if~idual .chlorine iii. present. 

. . l . . ' ' .- ~ . "' . . '· . . ' . . . . . . . ·. . 
.· .. 

2 . Ma:iimulll holding tim~ is24 hours when sulfide is prcaent •. Optiolu.Uy' o.U sampl~ aiay be.teated -Mih' ieaCI a~et.ate paper before pH. adjustm~.in otdcr. ' 

to d~rmj~ i( mlfide ia Praent; If sulfide ia j,re.em, it c:aii be J;CnloVed by ihe addition of c:admi~~ nitrate powd~r un~l a nega~ve apot test ia obt.auled •. ' .• 

. The, sample is filteR>d and ~en· NaOH is added to pH 12; · · · · · · · 

--··, 

, . Th~ follo:-oving iirl'or1nation iS ba~ upon EP.A requirement. .. outlined in·Table~D. Part 136, "f!tle 4o. of the Code 'of Federal Regutati6n~; July 199,1. 

This reference' ihould' be ~naulted if further elarific:.itio'n 'is deairecl; v arioua state 'igeilciea have· differing rciiuireinerita for. both holding timea 'and 

preie_rvation fiom ·th,~~· li5tCd above~ In iuc:h c:asea, the local ~u~menu supercede the EPA iilfo~ti~~: · . · ' . ' 

' . All u~lea ~ould be collected in bottlea ~ith teflon sep~ and be protecte:d from light. If dtia i~ n()t posiible, ti~ 2So ~ b~l11~ fitted with tefl~~ lin~ . 

. c:,aps;. Sample£ should c:Ontain no he:adspace. . . . . . . . , 

s If ~mpl~s ~ntain rcaiduai-.chlorine, it must ~e removed in the field. by addini sulfi~~ ,tci the aample. bottle cs mg ~ium ~.ifite crynals per liter of 

. Sa triple). · · · · · · ·· . · 

· - • . If sarrtp'lei contain r'esidual chlorine, 0.008% sodium thi~sulfate muit be addea ~t ilie tiriie·o/ umPtilig and lhould' only b.e useid. if ru!dual ~lilorioe i~ 

pre·Se~~~ · - . , · . ., 

; ·If san1P.lea do n~t receive pH adjustment, the ,holding time ·.is 7 daya. wlth pH adjustment, ili~ hoiding tim~ is .14 day a.· 

• • • • < ' • _r. ~ . ' ' . I. • 1 • • ' ' '- ~ • .. ~· ' \ 

·'· 

• I ' .• ,,• 

·I Alte;..,.t,ive!y, wide mouth gl~ll jar& deaignecifor VOlatil~ ~mPle& ~y.be UtiliZed With teflon lined Capi. 
·., . . . 

·,·' 

I' 

·,: 
.. ·_,.. 

: . .; 
·'-,r 

.. , 

·1.-
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ATTACHMENT 2 .. 

•. • : • . n . • • ·• ; I 

'· 
''·· . 

. _,, . 

. . 

..... 

··J". 



- ·- .. ·., 
. .. :--_·:: 

I 

' ' 

." 
:, • 

' 
' :, 

,) ! ~ ' • 

• 
I • 

·' ~ ' ', ' ' 
• 

( ,· ' 

• ~n •.•··· t N()TIFIC_ATION OF LIMITED PROTO(;OLTIME, 

.. . -
. . 

.,, . I 

I 

I 

~~;;;;~~~,~~~&;~~t&[<JJ~Nf~J;E;wi~~§M~jiT,~·";,f'ii'l;~~~!f;~it~~'tWJ.fil, 

· ' · .. · _ . . 
-. . '{D)'ORIGINAL: LABORATORY- ·. I 

·' ' 

' .. r COPY: 1J CUENT.R.ELATIONS· 

EA SAMPLE ·NUMBER '' PARAMEtER AEaugsTI;o : · 
--.,.-,.'---,.--------'-~-'-,-

.. COpY:2) SAMP.LE·M.~NAGEMENT I ' ' 
-

- ' . ··' I ' ' ,_ ' ', ' - •• . •• I 

. ' .. 

' ,_ 

·., . ' ' ' ' . I'-~ _.·' .J I 

DATE:·---'--_,.....,.--'-'-------'---- . TIME:-_·_· -----.,...---,...,.--.;_--,-...;..;..-,.____,.__:;._ 

·' ~--" 

....... 

. '.' {D) ORIGINAL:CLI~NT RELATIONS . --~ . 
' . 

·' ,.f 

HECEIVED _BY:·---~·.-'-·--"'" .. .,.-.'"""'""· -....--·;....,;.· __ . _ . DATE:-...:...·· --'---------,...:..-

l • •. · 

. . . 
. 

'NA~YSIS REQUEST: 

1-:-11 r 
.. ' : 

, ,.·"" 
• 

I 

. ~ ... 

. . CLIENT INFORMED~~:;~ 
-· ~~~--"" _.,._ ~ :__ ,__ ~ -· --- --~-- ··.::_ ~- .-;.. 

(0} ORiGINAL: SAMPLE MANAGEMENT . 
' 

' . 

. --' 

.· .. '· 
CONTACT .NAME ---.-,.-'---__;_,..-"---'-·.;_· ·_·· , ~::_......-'--,_.;.._, 

-.:PRoceeo: - : ·- /-. ';. · ·. -~ -·- - ~- --- -- ~------~-'--__.:. 

~-EXCEED'PROTOCOL- ~-
.:. . ---- _._ -- --- -~-~' ~--'------- -OL(OW UP COMPLETED BY: .. · · . 

. DATE: , . ·. ·· TIME: 

., ' 
' 

. ' 
....-...,.;,,...-.,......;._~_..,.....,_ __________ ---'--'---

~----,..-.;___,_ 

_.,._.........;...,..--.,.----! 

·- ; .. 

l}DiSTRIBUTI()N UPON COM~UITION . · 

. · , 

• LIMITED PROTOCOL TIME: ... $ 8 DAYS._REMAINING OF 1'4:DAYPROTOCOL TIME.. ·. - . .· . . , ~ " 

\ ' ·· , · ·~ 4 DAYS REMAINING OF.:? OA'( PROTOCOL TIME. . ·. 

'_: 
' -

. -· '· 

.. _,· .. , 

.' ,. . 
. ORIGINAL 

I 

I 

I 

I 

I 

I 

I 

I 

I 

I 



·;.· 
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·,, 

'. 

·' ' 

., 
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ATTACHMENT 3 

.' . . 

., ' ', 

• 

- '· 

' '-

'_.1 

·. ' .. · 

.. 

; .. · 

( 



UAIA r-un·-~nv~.cu·a 
'"I • " 

!l' 

~-. 

' .. -. ,· 

. -· 

'· 

.•·. 

. ' 
~IX:'-

AS COMPu:i(ON FINAL REVIEw_--=-=:-:--;-;-~-
- __ ·- . '(lnffials} Date (lflitja}s} 

i'. 

~pies reeeived after:2:()0pm Win b:e ~igned th~ ~ate of the following wo~ciay. 
epresent5 the date thatresults are shipped to the:customer. · - _ · . . 

_Excludes weekends and holidays.. · _ _ 

Date 

{i; .. 

'· ·,· 

DATE SHIPPED--'-.......-:~....,.,.,.___;_
. (Initials} .. 

.·'( .. l' .' •', 

·\" 

; J. 

I, ... 

• ( '1, 

·',, 

.I 

.,.· 

··, ,• 

Date 



....... · . 

. ,:_ 

·,. 

'\ 

1: 

·--:' 

' . 

·s· 

"._.. 



< .. 

·Client ; 
•. 

!t· 

h · . S:~:mplc.S we~ ~ivcd intact (ie. ;No I3rokcabottl~. leaks; .et.e.) Ye.S . .'No 
·_., 

.2. Yes N~· 

ye.;, No. 
''· , . 

3. Chain oT CuStody Form was received? If not, were Uie parameters 
and/or client ID's listed on the bottles? ·' · ( 

• ; ~ • r 

\'.,. 

4 •. ~, ·· ba the nuaiberof bottles received agree with tlie COC1 If-not, w~ ~y notation·made? Ye.S No 

·7. 

8. 

9. 

10. 

l)idyou sign the Chain of CuStody? 

.. . . 

If a .letter w~ s~~t. docs it n:iatch the coC? 
. ·.·' 

bo~ the Quote match the coc a.Adlor lette~? . 

bod; the··Quote conta.in a "Memo:? . . '·' ,· . 

......... 

····.' 

. :, .. 

.If a "Meoi9• cxi~ts. was it printed and plii.c:ed in the Project folder? ... 
- \ . . . . . . ' . . . 

11, .. · Were_ shipp~g ,ciocuments stapled to thd Project folder? 

·i .· 

I 

Yes No 

,., '' y~ No ' 
•· " 

Yes- :No 

Yes No·· 

y~ l;l'o 
· . . , 

·Yes No 

Yes . No 

'12~ '·. Are there ~y · sp~-a! requiremc:h~. to be perfo~~ upon:r~ipt cfe~p.:,_pH, ~tc:)? .. ·. · Y cs · J~6 
If so,,who perforTQed ~em? . . . . 

'· .. 
. ; 

· ... ;:_ .. 
. . B. 

. · .. ,-. I . . ·. , . . . . .·' . . . . 
W(f,re samples r,eceived in a chilled coaditioii7_ (Cold to the touc;h) . 

'~' 

. Wai the lEA P~jed,number entered on the ~OC? 
• ~.. #. • .· ' 

·._y~· No 14 .. ' 
r', ·~ ./: 

15 .. · Bo.ttle labels w~re '.verified that they corres'pori;d viit!t the .clieri:t·~ ID;s, 
arid that they were placed on the <:'orrc:ct eontainers. · · · · 

-~o"v~rifierl' the:-botile labell~g:~ Co~ect1 --

Yes· No:. 

. ,,- .·. 

·. ·,' 

16~. Were alr'INF cod~. and additioaalcodcs log.ged into ,the workorder? 
' ' . . ' ' (.' · . 

yr:.s· · No 

1_7. . H~ve:projectDue·date.S been ch~kcd? ··-· 

. .': 

:-Tile following signature in:dicatcs that the individu~l has p~tformed. the abo,ve 'ch~l;.s during th'elogiri,process 'ari~ 
. has' brought any discrep;ulcies to the atteation of the Sample· Mmagemeht superviscir~. . . . . .· . . . . 
• , - .• - , , • • ; r '. ' •• : 

· .. ,,·... .. . . - ,. 

l-og-i11 <:~~pie(~ 'by: 

pate of Log~ln 

Time;~r Log-~n. 

· .. ·-_,~ · ... 

:. lEA, InC; .Fo~l SMFOOI~.Nc 
:' ·' •. 

,· /. 

' '· 
' •· 

:. Seeondary Reviei.v •.. . · . ..,.. __ ,..., ;..-,_ _ _._ _ ___;.. 

·Pate of sec~ .Revie\v 

. ,···_.; '·. 

1, 1,·· 

'·~ '· 

·:_:1 

" ... 

., 

. ' 

·_,;: 

!' 

'-:: 
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. -~ . . ' ·, ' 
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', .·' 
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ATTACHMENT -5. ' ' 

I' ' . \' 

' .-:_' 

. ~ :' 

• ' I ' 
' 

' ' . ·,_--

' ,• 
< ' 

' ' ' 

:. , 

'• ., . i 

',! 

', I' 

' ' .. '· 

:; ,· .. .. __ , 

... ', .-

1 
1 
1 
1 

' 1 
1 

'1 
l 

·1 
1 
1 '' 1 
1 
1 

'1 
1 ' ) 1 

, I 1 
1 

. 1 
1 

··1 
1 . 1 •. 1 ... 1 

' ' ' .· 1 ' •. 1 
'' 1 ' ~- 1 

. ' :11 

1 
J 1 

1 ., ' 1 
.. 1 

":· ' 

',· 

1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 
1 



. '' . :"; ~. 

- .,· 

.i ' 

..... _ ~ .·.• : "t .• ' • • 

'sAMPLING 
-DATE'··· 

,.:·.· ., 

··, ·: 

.- .. ; 

_, ·.· 

• ctt-ENT·· 

TL PF __ )O 

DATE :-~· ---,---------'--"'""'"·-· ·,:._;· ._ 

. . ~ ' . 

Bop-. MBAS : O~_P04 . -N03 _ TURB · SM-: -BAC-T- c·R+ 6 
' - "' . -

-,, 

..... 
. ,· 

; ',. 

,_ 1: .. ·,_-

•' 1. 

- .. _.· 

··.· ,. . 
'· .. 

··-· .. 
. -. - ' 

··.·CLIENT - - LAB.· 
'NOTI'FIED · 

·. ·_' ' . -'.-, 

,· .. ·· 

·. ·,·-

\. 

TIME 

, ... · 

. .· . . . 

' -- ~ ·-:: 
:;: -;-: 

. . ;:-:._-- •' . 

-:' '.-

SAMPLES' WIT}! LESS THAN THREE . p'ROTOCOL· DAYS' REMAINING IN PRQ'I'OtOL· 

SAMPLING ·. ·-PARA1··1ETER. • ·. # OF ...• LAB . TIME • 
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SOP lor Shlpping/H~dling Subcoottacted Samples 

Date: 10/07 (9i, 
''I·, Page 1 on . ' . · -· 

l~o -. 
--- -· ~-". · .Ir~ DUP,LIC-A_· TE .• 

APPROVALS • ·!A-I ~...;.' .. 

Th~ sign_ature of the f?llmy!"g indivi~·~@~· • ~OP is complete ~d in..;ts 
·the requuements specified m cozporat~g ASda2oo.NET; - · -

' . ' .. 
· Laboratory Director · . _ _ . . -. -' -

. QuilityAssurnnCe Manage; 1<~·· • · ·· .. ·· •. ··· . 
-. . ' ' . 

· 2.0-. ·.·sCOPE AND 'APPLICATION 
·.. ~ . 

. ;.-:·. 

: ~ .' .. 

· .2.1 The objective of this document is to ·describe the ptocedure to be, followed .when 
subContracting work to another laboratory. . · : " · · · . · · · 

.• 2.2 ·._. ~s to ·be.addressed inClude paperwork, pacbging~- amf ~hi.Proentofsaniples~ , 
. . . . ·' . . ··- '. . ., . 

'· .. 
·, 

3.0 ·. ·SAFETY 
,_) 

·, 

· 3.1 ·. ~afety glasses, labcoat~,- and viiJ.yl glov~s should alw.ays be w~m-when hancilirig·samples~· , .. 
. . .. ' . ' . '. ·.. . . 

l 1 • • 

. - . .· .. 

4~0 _' APPARA'I1JS AND MATERIALS.· :'_1 

4.1 . , ~ All subcontracting W()Ik is to be written d~w~ on the S~b(:ontracting I.:Og (Attachment:. . 
.. _1) ·atthe·ti.Ine of shipment. Ti"anSpak.:c00lers· Vlill beused-to·ship all· samples to:othet· ·.-. 
-··Iabo~tories.· · · - - · ' · · · 

r. r" 

.. ·' 5.0 . -'.PROCEDURE 

.. . · 

~ '·. 

·.The' subcontJ:acting process begins in Sample MrutagenH!nt with , ihe' teceipt 'of the , 
· -·Requisition For Network Order. (Attac~~nt 2)_. .. These_: fo~s will prqvide .·sample 
M~ge~~nt , with all of the , information_ needed to co~tly retritwe- and sb.ip . the . 
samples~ , ,. . .• , ' .·· . . . . , . . ' . 

. , Tb.e·followfug.infomiation-must· .. ~ provided: .'. , . 
. , -

. ·1) IEA.Project IP · · 
2) Client Name ·. · , 
3) Sample. Nl1Illbers to Pe subcontracted. · ·.... · 
4) Parametei:(s}tequested ·. - . · . . ; · . 

.:..5) ~Matrix of samples (SoU~ water~ extract, etc:.) . 
. . . - . . ·~ . .. 
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'J -. 

·. 6) Approval signatures bythe QC Diiectorand Lab .Director · · 
_ ~7) Subcontract laboratory ·.· ' · · . __ ·.. · 

, . 

. · Take. the project ID off of the form~ 3.1Jd l~k. up the project usiil~. the SAM system' to.· 

·, detetmiile the sample''s cu'rtentlocation and the projec_t's due date.·:· Once' the samples 

.. have.:been retrie~ed from theirc1:1rrent location, the Iiext step is to fill o·ut ali IEA Cham 

· of Custody fonn (Attac_hrnent 3)~ · S.ee the enClosed attachment for the'correct method"of. 

cof!lpleting tf?is form. . . _ 
I ' ' 

5.2 •.. ;Before the ~ples aredellvered to·th~ T~spak Area fo.r Packa~ng,:~ake'a ~~py~Of. 
. ,, . the Req~isition For Netw9rk Order ru1Q-Rf:quest To Su~ontract Analysis ~d staple th_erp. ' . · · 

tQ ~I: copy ·of tbe lEA chain of Custoqy. Give."the copies to the bepartmentMan~ger a,nd . 

. be sure to place another copy ·of the Chain of Custody· in the ·Project Folder~ .. · The 

original 'copies and all samples· should then be' taken to. the Trangpak ~ for .packing 
-~d shlpnie~t ' · · · · 

· .. :,• .. - '·,: 

5.3 ·, 'whe~ packagmg samples for shipment there are a tW~ niles that must ~ follow.ed. The .· 

.. first : . · aU volitile samples must. be. sent in their own Trangpak with a trip l;>lank. · . A triP ' .. 

. .. . ·. blank· should be included for each method il;lyolved. For exan:lple, a trip blarik for. 602 · 

in water. would consist .of 3J(:40ml vials of HC:L pre8erved :volatile-free .water~ '.Trip · 

·· bhinks'for· ~Oi in water would ·consist 9f 3x40 nil vials ofunpreservoo ~volatile.,ftee, .. · · 

water.' Ita combination ofuripreserved aild'preservM methOds are 'ordered,, for example ' 

... '601!602,·then· only 2 vials.per.method can be used (2preserved ancl2 u_npfe.sei'Voo·v~ 

·' of volatile-free water)·~ WhenptePciliDg the.blankshave··a GCrMS· operator fill out ~he 

·instillment. ID and data: f!J.ename on the Blarlk Request Forin (Attachrnent 4)~ · This 

informationshould be'written on-the C~ ofCustOdy and onthe_Subcon4"3-ct LOg. 
•' • ' ' ' • I ' ' ; ' 

'.' 

S. 4 ..•. The ·Tran5palcArea will. then follow the ahPv~ rules for papkaging subcontracted, samples •

_ailcl. then··prepare the shipment for- F~eral Express. delivery. Any specW· delivery- . 

. · requirements, iike Saturday delivery,- should:be· n6ted on·the ~equisition For' NetWork· . 
. Order. · · · · 
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SUPPLEMENTAL .DOCUMENTS' 
: :'• '· :.-' 

- . . . .. · 

· 7.0 · · REFERENCEs 
'I ' .... · 

:1,.,, I • ·_.' 

. I 

· ·. · ·8.0 ···:SUBSTANTIVE REVISIONS~ . _·. ·. 

• • I ' ' ·'I. 
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Detect.· 
. · .... trlx ' ' .' . ' 

lEA Sample JD Parameter/Method . Limits.· 
-.- ·,. 

. ·, ,: 

. .. ·: 

( .. 

. ' 

.. ·,_. 

'. \. 

' .. 

~. 4EMO written?- Ye8 No Please attach if applicable·· · 

R.eptg ... 
-Level 

Report· 
·due date 

·, ' . 

· ..... 

·· ... ; 

State- Uni( 
Cert.' .. Price 

. . I 

._, . 

.. ;·.: 

:,~ \i"e Sam:pl~ currently in house? Yes No , , If not~ arrlval date in house: .. . ' ' . . - . ' . . ' . . . . . . . ' . . . - . ' . '. . . ' . ·_,..,.,___,.......,..,....,..-..,...-:....;..,...,,_..;.-...,..,... 

). :Kush 0:rder? Yes No ·E. Client contacted.? Yes No 
· .. 

·': ; 

• )ateprptocol holdillg time expires:":-. __ __,;,....,..,... . '· .. · ,. 

. ; ~ I . 

~. iap~ples' leached or extraCted? . Yes No If yes, pleas¢ at:tach apP~priate ·'pajxmvork from, Jab · 
' - - .' ' ' . ' ' • ' . '' , I ~ . ' . ' ' '· . ' ' 

1 

' ' ' r • 1 • ~ ) ' ' 

r. · Sampie arrival da~e to network/ s~bcontract lab: . . . . .· . " ., . . ' ' ............ ---'-'--.;...._~...;.. 

_late reS~ts: ~eeded 'from networkfs:Qbconiract.Iab: ___ ___,..-__,... 
' . ~ . 

• . ~d you 6heGkforiptemal execu~on with: ·.-,. 

CT .. N1 . · . IL . .. · FL .. MA. NC VT . Other . ..,.·'...,..,...~...,..,....,...--- . Yes· . No . · 
\. u '' 

. . . . . 
" ' 

\ 

../. ··.-

.... _ 

.. ·· .. _,.· 

.. ··· .. 

. (l)lf" no, _"Why?" ---------.,..-------.,..--"--.......,.____,...,..-,-____,.,.......,,.,......_.. .......... ........,. _______ ~--·--· ....,·~.,..." · · 
·'.. -

_ (2) . !(~other,"-. is ~e contractor approved by lEI\? . Ye8 
. I' . ' , 1 • • ', ~ '~ ' • • • I• ' • •' • 

No . '· ' 

· .. ' 

. .' 

tf ~ested By . . Dateli:.QCation · . · Lab Manager Authorization DateiLocation ·,I, 
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0 NPDES 0 DRINKING 'J\IATER -_ 0 RCRA . 0 qtHER ---'----'--------'--

. . . . ~ : 
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j BOTILE INTACT 

J PRESERVED 
• • 1 • 

] CHILLED' 

d CUSTODY. SEALS ... 

. ·0 :SEALS INTAcT . 

.0 SEE-REMARKS 

. :, Page-'-. ·-·-~of-"-···_;_··~-

0BLANKDATA 

O.DUPLICATEDATA/ .%HPD -

0 SU,RROGATE i % RECOVERY . 

•,/ . 

._ ... 
'·'·. 

~·;.~ 

. ·· 0 MS/MSD SU~M..\RY•WI'fH %RECOVERY,. 
. . % RPD . . . . . - --::;;-
...... - . -

0 RETURN SIGN-ED cOc · · 

[j' ANALYSTS' FULL NAME 
·. . . . 

0 DATE ANALYZED 

· .. o·oATE EXTRACTED 
. . 

O.CLP PACKAGE -

- 0 .SPECI~LANALYriCALRE:QUEST. 
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BLANK. Ju:QuEST FORM 

·'· 

NUMBER OF VIALS PRESERVED· ·TIME. NEEDED 

.• J 

REQUESTED · BY 

'.·' 

INSTRUMENT·. ID. ' 
I. '· 

DATA. FILENAME 
':·'\. 

' '., 

·r· .. 

. . ' . . . 

. ~·' .. 

! . 

' .. 

'), . 

. . BLANK·. REQUEST FORM.· 

NUMER OF ·VIALS. ·TIME NEEDED 

. ...; ,. 

· REQUESTED .BY PREPARED BY . 

·• ··INSTRUMENT. ID DATA FILENAME. 
.. · .. 
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